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NOACHUTENbHAA 3AMUCKA

OBLLAA XAPAKTEPMCTUKA YYEBHOIO NMPEAMETA «MATEMATUKA~

Paboyas mporpamMma IO MaTeMaTHKe OAd oOyJarmlimuxca S5—9
KAaCCOB pa3paboTaHa Ha ocHOBe PerepasbHOIO roCyJapCTBEHHOTO
06pa3oBaTeALHOTO CTaHAApPTa OCHOBHOTO OOIIEro o6pa3oBaHHs C
y4ETOM B COBPEMEHHBIX MUPOBBIX TpeOOBaHUH, ITpeqbsIBASIEMbBIX K
MareMaTH4ecKoMy o0OpasoBaHUIO, W TPamgWuIHP POCCHICKOTO
o6pa3oBaHUg, KOTOpPbIE OOECIEYUBAIOT OBAQ[EHHE KAIOUEBBIMH
KOMIETEHIIUIMH, COCTABASIONINMH OCHOBY [ASI HEIIPEPHIBHOTO
00pa3oBaHUS U CaMOPa3BUTHH, & TAKXKE IIEAOCTHOCTH OOIIIEKYAb-
TYPHOI'O, ANYHOCTHOI'O U II03HABATEABHOI'O Pa3BUTUS O0yJAIOIIUXCS.
B paboueii mporpaMme y4YTEHBI UAEH U IMOAOKeHUd KoHllenmuu pas-
BUTHS MaTeMaTUYECKOro obpazoBaHust B Poccutickoii dPemepaliviu.

B smnoxy nudgpoBoii TpaHchopManun Bcex cpep YeA0BeUECKOH fe-
ATEABHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEAO-
BeKOM 0e3 6a30BOM MaTeMaTHYECKOM IIOATOTOBKH. Y3KE B IIIKOAE
MaTeMaTHKa CAYKHUT OIIOPHBIM IIPEIMETOM IAS U3y4YEHUS CMEKHBIX
JUCLIUIIAWH, a IOCA€ IIKOABI PEAaABHOM HEOOXOOUMOCTBIO CTAHOBUT-
cs HelpepbIBHOE o0pa3oBaHUe, 4TO TpedyeT MOAHOLIEHHON 0a3oBoi
0611106 pa30BaATEABHOM ITOATOTOBKH, B TOM YHCAE U MaTeMaTHde-
CKOi. O9T0 00yCAOBACHO TE€M, YTO B HAIIHU AHU PACTET YHUCAO IIPO-
cpeccuii, CBA3aHHBIX C HEIOCPEACTBEHHBIM IIPHUMEHEHHEM MaTeMa-
THKU: U B cpepe SKOHOMUKH, U B OHU3Hece, U B TEXHOAOTHYECKHUX
obAacTax, U fazkKe B TYMaHUTApPHBIX cepax. Takum o6paszom, KpyT
LITKOABHUKOB, OAS KOTOPBIX MaTeMaTHKa MOXKET CTATh 3HAYHUMBIM
IIpeaMeToOM, PACIIUPSIETCS.

[TpakTHiecKas OAE3HOCTH MATeMaTHKHU 00yCAOBAEHA TEM, UTO
e€ mpenMeToOM SBASIOTCH (PyHIaMEHTAaAbHbBIE CTPYKTYPBI HaIlleTo
MHpa: IPOCTPAHCTBEHHBIE (POPMBI U KOAWYECTBEHHBIE OTHOIIEHUS
OT IIPOCTEHUIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, 0 [10-
CTaTOYHO CAOKHBIX, HEOOXOOUMBIX OAS PA3BUTHS HAYYHBIX U IPHU-
KAQOHBIX uaei. Be3 KOHKPEeTHBIX MaTeMaTUYeCKUX 3HAHUH 3aTpyi-
HEHO ITOHMMaHHe IIPHUHIIUIIOB YCTPOHCTBA U HCIIOAB30BaHUA COBPE-
MEHHOH TeXHHUKH, BOCIIPHUATHE U UHTepIIpeTanus pasHoobpasHoi
COIIMAABbHOM, SKOHOMMYECKOH, IOAUTHYECKOM HH(pOpPMAaIlUH, MaAo-
3¢ eKTHBHA IIOBCEIHEBHAS IIPaKTHUYeCKas AesaTeAbHOCTb. Kaxkmo-
My 4E€AOBEKY B CBOEM KHU3HHU IIPUXOAUTCS BBIIIOAHATEH PACUYETHI U
COCTaBASITh AATOPUTMBI, HAXOAUTb U IIPUMEHATH (DOPMYABI, BAA-
IeTh NIPaKTHYECKUMU IpHEMaMU reOMeTPUYECKUX H3MepPeHUH U I10-
CTpoeHHuH, YuTaTh HH(POPMALIUIO, IIPEACTABAEHHYIO B BHIE TaOAHII,



[uarpaMM U rpadUKoB, KUTb B YCAOBHUAX HEOIPENEAEHHOCTH U IIO-
HUMAaTb BEPOSTHOCTHBIN XapaKTep CAyYaWHBIX COOBITHH.

OnHOBPEMEHHO C pacliupeHHeM cdep NPUMeHEHUS MaTeMaTUKHU
B COBpPEMEHHOM o00IiecTBe BCE€ OoAee BasKHBIM CTAHOBUTCS MaTeMa-
THUYECKHUHU CTHAB MBIIIACHUS, IIPOABAAIOIINNCS B OIIPEAEAEHHBIX
YMCTBEHHBIX HaBbIKaX. B mpoliecce u3yueHHs MaTeMaTHKH B apce-
HaA IPUEMOB U METOOB MBIIIIACHUAI YeAOBEeKa eCTeCTBEHHBIM 00-
Pa30M BKAIOYAIOTCS HHAYKIUS U AeAyKIHsg, oboblieHre u KOHKpe-
THU3AlVd, aHAAU3 U CHHTE3, KAACCU(PUKAIIUI U CHCTEeMAaTH3allus,
abcTparupoBaHue U aHasorus. OOBEKTE MaTeMaTHYEeCKUX yMO3a-
KAIOYEHHUH, IIpaBHAA X KOHCTPYHPOBAHUSA PACKPBIBAIOT MEXaHHU3M
AOTHYECKHUX ITOCTPOEHUH, CIIOCOOCTBYIOT BEIPAOOTKE YMEHUI (POP-
MyAUPOBaTh, 000CHOBBIBATD U JOKA3bIBATH CYy3KIAEHHS, TEM CAMbIM
Pa3BHBAIOT AOTHYECKOE MBIIIACHHE. Benymas poab IPUHAIAECKUT
MaTeMaTHKe U B (pOPMHUPOBAHUH aATOPUTMUYECKON KOMIIOHEHTEI
MBIIIIA€HUS U BOCIIUTAHUN YMEHUH NeHiCTBOBATE I10 3aJaHHbIM aA-
TOpPUTMaM, COBEPIIEHCTBOBATh HM3BECTHBIE U KOHCTPYHPOBATh HO-
BbIe. B mporiecce perreHud 3amad — OCHOBOM y4eOHOH e TEeABHO-
CTH Ha ypoKax MaTeMaTHKH — Pa3BHUBAIOTCA TaKxKe TBOpUecKad U
IIpUKAAQOHAs CTOPOHBI MBIIIACHHU.

Ob6yueHne MaTeMaTHKe HAéT BO3MOXKHOCTL pa3BUBATh y 00ydaro-
IIUXCHI TOYHYIO, PAIlMOHAABHYIO U HH(POPMaTUBHYIO pedb, YMEHHE
oTbupaTh Hamboaee IMOAXOISINNE S3BIKOBBIC, CUMBOAHUYECKUE, Tpa-
duyeckue cpeacTBa JIAS BbIPAXKEHUS CYKAEHUH M HATASITHOTO UX
IIPEICTABACHHUS.

HeoOxonuMbIM KOMIIOHEHTOM OOIIEH KYABTYPBI B COBPEMEHHOM
TOAKOBAHHWH SIBASETCS 00lllee 3HAKOMCTBO C METOOAMU ITO03HAHUM
JOEeUCTBUTEABHOCTH, IIPEACTABACHHE O IIPEAMETEe U METOJax MareMa-
THKH, UX OTAMYUM OT METOAOB APYTHMX €CTECTBEHHBIX M I'yMaHUTap-
HBIX HAyK, 00 0COOEHHOCTSIX IPUMEHEHUS MATEMAaTHKH [AS pellie-
HHS HAYYHBIX U OPUKAQIHBIX 3a1a4. TakuM obpasoMm, MaTeMaTHYe-
ckoe obpazoBaHHEe BHOCHT CBOM BKAa[ B (popMHUpOBaHHE OOIIeH
KYABTYPBI Y€AOBEKA.

V3yyeHHe MaTeMaTUKH TAK¥kKe€ CIIOCOOCTBYET 3CTETUUYECKOMY BOC-
NIUTAHUIO YeAOBEKa, [IOHUMAaHUIO KPacoThbl U H3dIllecTBa MaTeMaTH-
YEeCKHUX PaCCYyXKIOECHWH, BOCIPUATUIO ['€OMETPUIECKHX (POpM, yCBoe-
HUIO UJEH CUMMETPHUH.

LUE/IM U OCOBEHHOCTU MU3YYEHMA YYEBHOIO MPEAMETA
«MATEMATUKA~. 509 KJIACCbI

[TpropuTeTHBIMH IleAIMH OOydYeHHs MaTeMaTHke B 5—9 Kaaccax
SABASIIOTCS:



6 hOpMHPOBaHUE LEHTPAABHBIX MaTeMaTHYeCKUX IOHATHH (4HCAO,
BEAHYHMHA, TeOMeTpHYecKas (purypa, rnepeMeHHas, BEpPOSTHOCTD,
yHKIN), 00eCeYNBAaIONIUX IIPEEMCTBEHHOCTh M IIE€PCIEKTUB-
HOCTb MaTeMaTHIECKOTO 00pa30oBaHus O0yJaIOITHXCS;

6 IOABEAeHNE OOyJaAIOUIUXCS Ha [JOCTYIIHOM [AS HHUX YPOBHE K
OCO3HAHUIO B3aHMMOCBA3U MaTeMAaTHKH U OKPY3KAIOIero MUpa,
IIOHMMaHHe MaTeMaTHKH KaK YacTH 0o0mIeld KyABTYpBhI deAOBede-
CTBa;

6 PA3BUTHE NHTEAACKTYAABHBIX H TBOPYECKUX CrIocOOHOCTEH 00y-
YaIOIINXCs, [103HAaBATEABHON aKTHBHOCTH, HCCAEI0BATEABCKUX
YMEHHUM, KPUTUYHOCTH MBILIACHUI, HHTEpeca K H3YyYEeHHUI0 MaTe-
MaTHKU;

6 popMupoBaHHe (PYHKIHMOHAABHON MaTeMaTH4YeCKOH TIpaMOTHO-
CTH: YMEHHUS PACIIO3HAaBaTh IIPOIBACHHUSA MaTeMaTHYEeCKHX ITOHS-
TH, 0OBEKTOB B 3aKOHOMEPHOCTEN B PEAaAbHBIX JKU3HEHHBIX CHU-
Tyalusax U OPU U3YYEHUH APYTHX YIEOHBIX IIPEAMETOB, IPOSIB-
A€HHUS 3aBHUCHMOCTEH M 3aKOHOMEPHOCTEH, (hopMyAHpOBaTh X
Ha s3bIKE€ MaTeMaTHKU U CO3/aBaTh MaTeMaTH4YEeCKHE MOIEAH,
IPUMEHATh OCBOEHHBIH MaTeMaTH4YeCKHU anmapaT AAd pelleHud
[IPaKTHUKO-OPUEHTHUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBaTh U oOlle-
HUBATbh IIOAYYEHHBIE PE3yABTATEI.

OCHOBHBIE AWMHHHU COZIEP3KaHULI Kypca MaTeMaTHKH B 5—9 Kaac-
cax: «Hucaa u BBIYUCAEHUs», «AATeOpar («Aarebpandeckie BbI-
packeHUs», «YpaBHEHUS U HEpPaBEHCTBav), «PyHKIUNI, «['eoMe-
Tpus» (Teomerprueckrue (UIypbl U HUX CBoicTBa», «M3aMmepeHue
TEOMETPUYECKHUX BEAUYHUH»), «BEpOSATHOCTHL M CTATUCTHUKA». [laH-
HbIe AMHHU Pa3BHBAIOTCS MAPAAAEABHO, KaXKaas B COOTBETCTBUH
€ cCOOCTBEHHOM AOTHMKOH, OHAKO He HEe3aBHUCHUMO OIHA OT APYroi, a B
TE€CHOM KOHTaKTe ¥ BlauMoaeicTrBuu. Kpome 3Toro, ux o6reUHSIET
AOTHYECKas COCTABALIONIAs, TPAAUIIMOHHO IIPUCYIAas MaTeMaTHKeE
M IIPOHH3BbIBAlOIIAS BCe MaTeMaTH4eCKHe KypChbl U CcolepiKaTeAbHbIe
anHuU. CopmyarupoBanHoe B PenepasbHOM TOCy APCTBEHHOM 00-
pa3oBaTeABHOM CTaHAAPTE OCHOBHOTO 00IIero obpaszoBanus TpeboBa-
HHeE «YMeTb OIIepUPOBAaTH [IOHATHSIMU: OIIpeIeAeHI e, aKCHOMAa, Teo-
peMa, [oKa3aTeAbCTBO; YMEHHe PaclIo3HaBaTh HCTHHHEBIE U AOZKHBIE
BBICKA3bIBaHUS, IPUBOAUTH IPUMEPLI U KOHTPIIPUMEPHI, CTPOUTH
BBICKa3bIBaHUS U OTPHUIIAHUSI BBICKA3BIBAHUN» OTHOCUTCS KO BCEM
KypcaM, a pOpMHPOBaHUE AOTHUIECKHUX YMEHUH pacIpeneAsdeTCs 1o
BCceM rogaM obydeHHs Ha YPOBHE OCHOBHOIO O0IIIeTO 06pa30BaHHUs.
Comepzkanue o0pazoBaHHH, COOTBETCTBYIOIEE IMIPEIMETHBIM pe-
3yABTATaAM OCBOEHHS pabodeil ImporpaMMbl, PaCIpencAéHHBIM II0
rogaM oOy4YeHHs, CTPYKTYPHPOBAHO TAKHUM 00pasoM,



49TOGBI KO BCEM OCHOBHBIM, IIPHUHIIUITHAABHBIM BOIIpOCaM 00y4ato-
mmecs o6palaAuch HEOQHOKPATHO, YTOOBI OBAQ[eHUE MaTeMaTHde-
CKHUMH ITOHSATUSIMH U HaBBIKAMU OCYIIECTBASIAOCH ITOCAEOBATEABHO
U TIOCTYIIATEABHO, C COOAIOIEHUEM IIPHUHIUIIA IIPEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKAIOYAAUCH B OOIIYIO CHCTEMY MaTeMaTHYECKUX
IPEeaCTAaBACHUH 00yJAIOIINXCsI, PACIIHPAT U yTAyOadas eé, obpasys
[IPOYHBbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOIO NPEAMETA «MATEMATWKA-» B YYEBHOM M/IAHE

B coorBercTBHU ¢ PenepasbHBIM MOCyJapCTBEHHBIM 00pasoBa-
TEABHBIM CTAHIAPTOM OCHOBHOIO 00IIero o6pa3oBaHusS MaTeMaTHKa
aBAgeTCd 0093aTeABHBIM IIPeIMETOM Ha JTaHHOM YPOBHE 00pa3oBa-
Hug. B 5—9 raaccax y4eOHbIH npeameT «MarteMaTHKa» TPagULIH-
OHHO H3y4YaeTcd B paMKax CAEAYIOIIUX YIeOHBIX KypCcoB: B 5—6 Kaac-
cax — Kypca «Marematukar», B 7—9 Kaaccax — KypcoB «AareGpar
(BKAIOYAS 9A€MEHTHI CTATHCTHKU U TEOPUH BeposiTHOCTeH) u «['eo-
MmeTpusi». Hacroginel nmporpaMMoil BBOAUTCS CaMOCTOSITEABHBIN
y4aeOHbIH Kypc «BeposaTHOCTh U CTATUCTHKAY.

Hacrogieii mporpaMmoid NIpeaycMaTpUBaeTCs BBIACACHHE B
yueOHOM IIAaHe Ha H3y4YeHHe MaTeMaTHKH B 5—6 Kaaccax S yueb-
HBIX 9aCOB B HEJIEAIO B TeUeHNe KaxKIO0Tro rofa obydeHus, B 7—9 Kaac-
cax 6 y4eOHBIX 4aCOB B HEIEAI0 B T€YEHHE KaxKI0I0 rofa oOydeHus,
Bcero 952 y4ueOHBIX Haca.

TemaTnieckoe MAAHUPOBaHUE YIeOHBIX KYPCOB U PEKOMEH/Iye-
MoOe paclpeeAeHre yIeOHOI0 BPEMEHHU AT U3YUEHUS OTAEABHBIX
TeM, ITPEIAOKEHHbIE B HACTOMIIEH IIporpaMMe, Ha/l0 pacCMaTpH-
BaTb KaK IIPHMEpPHbIE OPHEHTHUPHI B IIOMOIIIb COCTABUTEAIO aBTOP-
Ckoif paboueil HIporpamMMbl U IIPEXKAE BCEr0 YUYUTEAI. ABTOP
IIporpaMMbl BIIPpaBE YBEAWYUTH HAM YMEHBIIHUTH [IPEIAOKEHHOE
YHCAO Y4EOHBIX YacoB Ha TeMy, YTOOBI yrAyOUTHCH B TEeMaTHUKY,
boAee 3aMHTEPECOBABIIYI0 YIEHUKOB, NAW HAIIPABUTH YCUAHS Ha
IIPEOIOAEHHE 3aTpyaHEeHUH. [JOIIyCTUMO TaKKe AOKaAbHOE IIepe-
pacrpeneAeHNe U IIepPECTAaHOBKA 3A€MEHTOB COZIEPKAHUS BHYTPH
JAHHOTIO KAaacca. KoAnyecTBO MpOBEPOUHBIX paboT (TeMaTUIeCKHUM
U UTOTOBBIY KOHTPOAL Ka4eCTBa yCBOEHUs y4eOHOr0o MaTepruana) 1
HUX THII (CAMOCTOATEABHble W KOHTPOABHBIE PabOTBI, TECTHI) OCTAIOT-
Cd Ha YCMOTpPEHHE yuuTeAs. TaksKe YIUTEeAb BIIPaBE YBEAWYIUTDH
UAU YMEHBIIUTH YUCAO YIEOHBIX YacOB, OTBEAEHHBIX B paboueil
IporpamMMme Ha 000O0IleHHe, IIOBTOPEHHE, CHCTEMATH3aIUI0 3HAHUH
obyuaromuxcs. EXWHCTBEHHBIM, HO IIPUHIIUIINAABHO Ba’KHBIM
KPUTEPHUEM, SBASETCSI [OCTHXKEHHE pPE3yABTATOB OOy4YeHHs,
YKa3aHHBIX B HaACTOLIIEH IIporpaMme.



NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA
YYEBHOIo NMPEAMETA «MATEMATUKA»
HA YPOBHE OCHOBHOI'O OBLLEIO OBPA3OBAHUA

OcBoenne yuebHoro mpeamera «MaTeMaTHKa» TOAKHO obecriedrn-
BaTh JOCTHUXKEHHE Ha YPOBHE OCHOBHOTrO 00Iero obpa3oBaHHsI CAe-
OYIOIIUX AHYHOCTHBIX, MeTalpeIMeTHBIX U IIPEeIMETHBIX oOpa3oBa-
TEABHBIX PE3YABTATOB!:

JMYHOCTHbIE PE3Y/IbTATDI

AVYHOCTHBIE PE3YABTATBHl OCBOEHHS IIPOTPaMMBI y4eOHOIO IIpef-
MeTta «MaTeMaTHKa» XapaKTepPU3yITCH:

nanMOTVNECKOG BOCMUTaHUE!

[IPOSBAEHUEM HHTEpeca K IIPOIIAOMY U HaCTOSIIEMY POCCHMCKOM
MaTeMaTHKH, IIeHHOCTHBIM OTHOIIEHHEM K MOCTHUXKEHHUSIM POCCHH-
CKUX MaTeMaTHKOB H POCCUHCKOH MaTeMaTHIeCKOH IITKOABI, K HC-
IIOAB30BAHHIO 3TUX JOCTHKEHUU B APYTUX HAYKAX U IPUKAAQIHBIX

cepax.
Fpamp,aHCKoe M OYXOBHO-HPaBCTBEHHOE BOCMUTaAHUE!

TOTOBHOCTBIO K BBIITOAHEHHUIO 003aHHOCTEH IpakJaHWHA U pea-
AW3aIlHH €ro IIpaB, IPeACTaBACHHUEM O MATeMaTHYECKHX OCHOBaX
(PYHKITMOHUPOBAHUS PA3AUYHBLIX CTPYKTYP, SIBACHHM, IPOLEAYP
IpaskIaHCKOro o0IIeCTBa (BHIOOPHI, OTIPOCH! U IIP.); TOTOBHOCTHIO K
OOCYKIEHHIO 3THYECKUX IIPOOAEM, CBA3aHHBIX C IPAKTUIECKUM
IIPUMEHEHUEM JOCTHKEHHUH HAYKH, 0CO3HAHUEM BaXKHOCTH MOPAAB-
HO-3THUYECKHUX IIPHUHIIUIIOB B ACATECABHOCTHU y"-IéHOI‘O.

TpyaoBoe BoCnMTaHUeE:

YCTAHOBKOM Ha aKTHBHOE yYacTHE B PEIIEeHUH IMPaKTUYECKHX 3a-
Jad MaTeMaTU4eCKOM HallpaBA€HHOCTH, OCO3HAHHEM BasKHOCTH Ma-
TEeMaTHYECKOTO 00pa3oBaHUSA Ha IIPOTSKEHWH BCEH KU3HH AT
yCIeIHoH npotecCHOHaABHON AeATEeABHOCTH U Pa3BUTHEM HE0OXO-
[UMBIX YMEHHH; OCO3HAHHBIM BHIOOPOM M IIOCTPOECHHEM HHIUBHIY-
aABHOH TPaeKTOPUN 00pa30BaHUSA U JKU3HEHHBIX ITIAQHOB C YIETOM
AWYHBIX HHTEPECOB U OOIIECTBEHHBIX ITOTPEOHOCTEH.

JcTeTUYeCcKoe BOCMMUTAHME:

CITOCOOHOCTBIO K SMOITMOHAABHOMY U 3CTETUYECKOMY BOCIIPHS -
THUIO MaTeMaTUYECKUX 00BbEKTOB, 3a/1a4, PELICHUH, PACCYKICHUH;
YMEHHUIO BUAETh MaTeMaTUYEeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE.



LleHHOCTM Hay4YHOrO MO3HAHMA:

opueHTalel B AedT€ABHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4-
HBIX TIPEACTABACHUM 00 OCHOBHBIX 3aKOHOMEPHOCTHAX PA3BUTHUS Ue-
AOBeKa, MPUPOABI U 0O0IlecTBa, IOHUMaHHEM MaTeMaTUYeCKOU Ha-
VKU KakK C(pepbl YEAOBEYECKOH AEeITEALHOCTH, ITAIIOB €€ Pa3BUTHA
U 3HAYHUMOCTH [IAS Pa3BUTHL IIUBUAN3AIINN; OBAQIEHHUEM S3BIKOM
MaTeMaTUKU U MaTeMaTHUYECKOU KYABTYpPOH KaK CPEACTBOM IIO3HA-
HUYI MUpPa; OBAQJEHHEM IIPOCTEHIIINMH HaBbIKAMH HCCAEIOBATEAb-
CKOH nedTeAbHOCTH.

®usmueckoe BocnmMTaHue, GOPMMPOBAHUE KyNbTypbl 30POBbA U IMOLMO-
HaJIbHOro 6,1aronoyyms:

TOTOBHOCTBIO IIPHMEHATH MaTeMaTHYeCKHe 3HaHHWdA B HHTepecax
CBOEr0 3[0pOBbs, BEIEHHUS 3[L0POBOTO 00pa3a KMU3HU (3M0POBOE ITH-
TaHue, cOAAAHCUPOBAHHBIM PEXUM 3aHATHH U OTAbIXA, PEryAsdpHas
pusuyeckas aKTUBHOCTB); COOPMUPOBAHHOCTBIO HaBBIKA pPeACK-
CHH, IIPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY M TaKOIo Ke IIpaBa
OPYroro YeAOBeKa.

JKOI0rMYecKoe BOCMMUTAHUE:

OpHeHTaluell Ha NPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUU [Ad pe-
IIIeHUs 33424 B 00AACTH COXPAHHOCTH OKPYKaIIed Cpeabl, ITAaHU-
pOBaHHUS IIOCTYIIKOB M OLIEHKH UX BO3MOZKHBIX IIOCA€ACTBUMN OAd
OKpYyzKaroIei cpeapbl; 0CO3HAaHHUEM IA00aABHOT0 XapaKTepa 9KOAO-
THYECKUX IIPOoOAEM U IyTe# UX pelIeHUs.

JIMYHOCTHbIE pe3y/ibTaTbl, 06ECMNeYMBaIOLIME aAaNTaLMI0 0BYYAIOLIEroCsa K M3-
MEHSIOLLIMMCA YC/I0BUAM COLMANbHOM M MPUPOAHOM Cpe/ibl:

TOTOBHOCTBIO K JEHCTBUSM B YCAOBHUSIX HEOIIPEAEAEHHOCTH, I10-
BBIIIIEHUIO YPOBHS CBOe#l KOMIIETEHTHOCTH depe3 IIPAKTHYIECKYIO
[EeSTEeABHOCTE, B TOM YHCAE YMEHUE YIUTHCS Y APYTHX Ao, IPH-
obpeTaTh B COBMECTHOH AEeATEAbHOCTU HOBBIE 3HAHUA, HABBIKU U
KOMIIETEHIINH N3 OIbITA APYTUX;

HEOOXOAMMOCTBIO B (POPMHPOBAHUN HOBBIX 3HAHUM, B TOM YHUCAE
dopMyAUpOBaTH UAEH, MTOHATHS, THIOTE3bl 00 0OBEKTAX U sIBAE-
HUSX, B TOM YHCAE€ paHee He M3BECTHBIX, 0CO3HABATH AC(OUIIHUTHI
COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IIAQHUPOBATL CBOE pas-
BUTHUE;

CIIOCOGHOCTBIO 0CO3HABATH CTPECCOBYIO CHUTYAIIUIO, BOCIPUHU-
MaTh CTPECCOBYIO CUTYAIHIO KaK BBI30B, TPEeOYIOIHYN KOHTPMED,
KOPPEKTHUPOBATDH IIPUHHMAEMbIE PEIIEHUS U JeUCTBUs, (POPMYAU-
pPOBaTh U OLIEHUBATL PUCKU U IIOCAEACTBUSI, (DOPMHUPOBATE OIIBIT.



METAMNPEAMETHbBIE PE3Y/IbTATDI

MeramnpeaMeTHbIE PE3YABTATHI OCBOEHHS IIPOTPAMMBI yI€OHOTO
npeamera «MaTeMaTHKa» XapaKTepHU3YIOTCS OBAAIEHUEM YHubep-
CatbHbIMU  no3HaBamenvHuIMu  OellcnbuAMyY, — YHUBEPCaIbHbIMU
KOMMYHUKamubBuovimu Oelicmbusamu U YHUBepcarvHuiMu  peay-
AAMUBHBIMU 0ellcmBUAMIU.

1) VHuBepcarvrbie nosnaBameavmovle Oelicmbusa obecneuuba-
tom ¢popmupobBarue 6a306bix KoeHUMUBHBLIX npoyeccob obyuaro-
wuxca (oc6oerue MenoooB NOSHAHUA OKPYXKAIOUWe20 MUpa;, npu-
MeHeHUe A02UUeCKUX, UCCAe008amesbckux onepayuil, YMeHUtl
pabomams ¢ urgopmayuei).

BasoBble orMyeckue AenCTBus:

6 BBIIBASTh U XapPaKTePHU30BATh CYILIECTBEHHBIE NPU3HAKHU MaTeMa-
TUYECKUX OOBLEKTOB, IMTOHATUM, OTHOIIIEHUH MEXKAY TOHATUIMH;
OpPMyAUPOBaTH OIpPEeNeACHU IIOHSITHH; yCTaHABAUBATL CyIIle-
CTBEHHBIM MMPU3HAK KAACCU(UKAIINU, OCHOBAHUS JAd 0000IIeHUS
U CpaBHEHUd, KPUTEPUHU [IPOBOINMOTO aHAAN3A;

6 BOCTIpHHUMATD, (POPMYAHUPOBaTh U IIPe0OpPa30BbIBATH CYKACHUS:
YTBEPOUTEABHBIE U OTPULIATEABHBIE, eIUHUYHBIE, YaCTHBIE U 00-
II111e; YCAOBHEIE;

6 BBIIBAATEH MaTeMaTUYeCKHUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IIPO-
TUBOpeYHd B PaKTax, JAHHBIX, HAOAIOICHUAX U YTBEPXKICHUIX;
IpenaaraTb KPpUTEPHUU AT BBISBACHUS 3aKOHOMEPHOCTEH U TIpO-
THUBOPEYUL];

6 IEAATH BBIBOJBI C UCIIOAB30BAHUEM 3aKOHOB AOTHKH, NEAYKTUBHBIX
U UHAYKTUBHBIX YMO3AaKAIOYEHHM, YMO3aKAIOUYEHHUH I10 aHAAOTUH;

6 pa3dbupaThk I0Ka3aTeAbCTBA MATEMATUYECKUX yTBEPXKIAECHUH (IIps-
MBbI€ B OT IIPOTHUBHOIO), IPOBOIUTE CAMOCTOSITEABHO HECAOXKHBIE
[OKa3aTeAbCTBA MaTeMAaTHYECKUX (PaKTOB, BBICTPAHBATL apry-
MEHTAIUIO, NIPUBOAUTL MIPUMEPHI U KOHTPIPHUMEPHI; 0OOCHOBBI-
BaTb COOCTBEHHBIE PACCYKICHHUS;

6 BEIOUpaTh crocob pelleHUs y4eObHOM 3aa4du (CpaBHUBATH He-
CKOABKO BapHAHTOB pEIeHUs, BRIOUpaTh HauboAee MOAXOASIINN
C y4ETOM CAMOCTOSITEABHO BBIIEACHHBIX KPUTEPHUERB).

basoBble MCClef0BaTENbCKME AEMCTBUA:

6 UCII0AB30BaTh BOIIPOCHI KaK HMCCA€I0BATEABCKHUHM MHCTPYMEHT IIO-
3HaHUA; (QOPMYyAHUPOBaTh BOIPOCHI, (DUKCUPYIOIINE IPOTHBOPE-
yne, MpobaeMy, CaMOCTOSTEABHO YCTAHABAMBATH MCKOMOE M JaH-
Hoe, (OPMHPOBATH THUIIOTE3Y, apTYMEHTHPOBATh CBOIO IIO3UIIHIO,
MHEHHE;



6 IPOBOJIUTE II0 CAMOCTOSITEABHO COCTABACHHOMY ITAQHY HECAOXK-
HBIM SKCIIEPUMEHT, HEGOABIIIOE HCCAEIOBAHUE II0 YCTAHOBAEHHIO
O0COOEHHOCTEN MaTeMaTHYECKOINO O0BEKTA, 3aBHCHMOCTEM O0OBEK-
TOB MEXIY CO0O0ii;

6 CAMOCTOSITEABHO (DOPMYAHPOBATh 0000IIIEHUST ¥ BBIBOIBI T10 pe-
3yAbTaTaM MPOBEMEHHOTO HAOAIOMEHUSI, UCCAEIOBAHMS, OIEHH-
BaTbh JAOCTOBEPHOCTEH IOAYUEHHBIX PE3YABTATOB, BBIBOIOB U 0606-
18 (205078

6 IPOTHO3UPOBATH BO3MOIKHOE PA3BUTHE MPOIIECCa, a TAKXKE BBI-
OBUTATH IPEOIIOAOKEHHS O €T0 PA3BUTHU B HOBBIX YCAOBUSIX.

Pa6oTa ¢ MHdopmaume:

6 BBIIBAATH HENOCTATOYHOCTb U M30BITOYHOCTH HH(OPMAIUH, HAH-
HBIX, HEOOXOMUMBIX IAd PELIeHUS 3a0a4H;

6 BBIOMpATh, aHAAHM3HUPOBATh, CHCTEMATH3UPOBATH U HHTEPIPETHU-
poBaTh HH(POPMAILUIO PA3AUYHBIX BHIAOB U (POPM IIPeLCTaBACHU;

6 BEIOUpPaTh POPMY HIpeACTaBACHUI NH(POPMAIIUN U UAAIOCTPUPO-
BaThb pellaeMble 3aa4d CXeMaMHu, JuarpaMMaMu, THOU rpadu-
KO U UX KOMOWHAIIUSIMU;

6 OLIEHUBATDb HANEXKHOCTh HH(POPMALIUH 10 KPUTEPUIM, IIPEOAO-
SKEHHBIM YYUTEAEM HAU C(POPMYAUPOBAHHBIM CAMOCTOSTEABHO.

2) VuuBepcarvhvie komMmyHukamubBHuoie oeticmbus obecnequ-
Barom cqpopMmupoBaHHOCb COUUANLHBLX HABbIKOB 00y HaAtOUjUXCAl.

O6buenue:

6 BOCIPUHUMATE U (POPMYAHPOBATDH CYKIAEHUSA B COOTBETCTBUU C
YCAOBUSIMHU U IIEAIMU OOIIIEHUS; SICHO, TOYHO, TPaMOTHO BbIpa-
KaTbhb CBOIO TOYKY 3PE€HHI B YCTHBIX U TIMCBMEHHBIX TEKCTaX, Aa-
BaTh ITOSICHEHHUI II0 XOAy PELIeHHUd 3a0a4dMd, KOMMEHTHPOBATH
IIOAY4YE€HHBIN pPEe3yAbTAaT;

6 B X0/1e OOCYZKIeHUd 3a/1aBaTh BOIIPOCHI 110 CYIIIECTBY 00CyzKaae-
MOM TeMBbI, IIPOOAEMBI, pellaeMo#i 3a4a4uu, BbICKA3bIBATD UEHU,
HalleA€HHBIE Ha ITOHCK PEILEHUd; COIIOCTABASITh CBOU CYKIECHULA
C CYXKOEHUSIMU APYTHUX YIAaCTHUKOB [HAAOTA, OOHAPYKUBAThH pas3-
AWYHE U CXOCTBO ITI03UIINI; B KOPPEKTHOH (popme popMyaHpoO-
BaTh pa3HOrAacHd, CBOU BO3PaKEHUM;

6 IIPEACTABASTE PE3YABTATHI PEILIEHUL 3a1a4l, 9KCIIEPUMEHTA, UC-
CAeOBaHUS, IPOEKTA; CAMOCTOATEABHO BBIOUPATH (POPMAT BBICTY -
TIACHUS C YIETOM 3a1a4 IIPEe3eHTAIlMH U 0COOEHHOCTEN ayTUTOPUH.

CoTpyaHUYECTBO:

6 IOHMMAaTDb U HCIIOAB30BATh IIPEHMYILIECTBa KOMaHIHOH U HHI-
BHAYaABHOH paboThl IIPH PeIleHHH y4eOHBIX MaTeMaTHIeCKUX



3a1a4; IPUHUMATD 1[€Ab COBMECTHOM AESATEABHOCTH, IIAQHHPO-
BaTh OPraHU3aIlUI0 COBMECTHOU paboThl, pacIpeneAsTh BUABL pa-
60T, MOTOBapUBAThLCH, 0OCYKIATH IIPOIIECC U PE3YABTAT PabOTHI;
00001IIaTE MHEHHUS HECKOABKHX AIOEH;

6 y4aCTBOBAaTh B I'PYIIOBBIX popMax paboThl (00CyKOaeHHsI, 0OMeEH
MHEHUSIMH, MO3TOBBIE IIITYPMBI U Ap.); BBIIOAHATH CBOIO YaCThb
paboThl 1 KOOPAUHUPOBATE CBOH AEHCTBUS C APYTUMHU YACHAMH
KOMaH/IbI; OI[EHHBATh KAYEeCTBO CBOETO0 BKAAJA B OOIIMM IPOAYKT
[0 KpUTepUaM, C(POPMYAHPOBAHHBIM YYaCTHUKAMH B3auMOMEi-
CTBHSI.

3) VHubBepcarvreie peeyaamubBusie Oeiicmbus obecneuubarom
gopmupobarue cmvica06bIX YCMAHOBOK U JKUSHEHHLIX HABbIKOE
AUHHOCTIU.

CamoopraHusaumsa:

6 CAMOCTOATEABHO COCTaBAATH IIAQH, AATOPUTM DPELIECHUS 3a0a4u
(MAM ero 4acTb), BBIOMPATH CIIOCOO PEIeHUsd C yIETOM HMEIOIIHX-
Cs PecypcoB U COOCTBEHHBIX BO3MOIKHOCTEM, apryMeHTHPOBAThb U
KOPPEKTUPOBATh BAPUAHTHL pelleHui ¢ y4éToM HOBOH HH(poOpMa-
LIHH.

CaMOKOHTPO/JIb:

6 BAQIETH CIIOCO0aMU CaMOIIPOBEPKH, CAMOKOHTPOAS IIpolecca 1
pe3yAbTaTa pellieHus MaTeMaTH4YeCKON 3a0a4H;

6 IIPEABUAETE TPYAHOCTH, KOTOPBIE MOT'YT BO3SHUKHYTH IIPH pEllle-
HHUU 3a4a4H, BHOCUTb KOPPEKTHUBEI B AEITEABHOCTH Ha OCHOBE
HOBBIX OOCTOSITEABCTB, HAHIEHHBIX OIIIMOO0K, BEISIBACHHBIX TPYI-
HOCTeH;

6 OLIEHUBAaTh COOTBETCTBHE pE3yAbTaTa AEATEABHOCTH IIOCTABACH-
HOH IIeAV U YCAOBHUAM, OOBSCHATH IPUYHUHBI JOCTHKEHUS HAU
HEIOCTHKEHUS LA, HaXOOUTh OLIHOKY, JaBaTh OIEHKY IIPHOO-
PETEHHOMY OIIBITY.

NPEAMETHbBIE PE3Y/IbTATbI

[IpeameTHBIE pE3yAbTATBI OCBOEHHsI pabodeil IIporpamMMbl II0
MaTeMaTHKe IIPEeACTaBAEHBI II0 rofaM OOyYeHHs B CAELYIOIIUX
pasgeaax IporpaMMbl B paMKax OTHAEABHBIX KypcoB: B 5—O6
Kaaccax — Kypca «MareMaTukar, B 7—9 Kaaccax — KypcoB
«Aarebpar, «'eomerpus», «<BepoITHOCTb B CTATHCTHKAY.

PaszBuTHE AOTHYECKUX HNPEACTABACHUM M HABBIKOB AOTHYECKOIO
MBIIIIAE€HHS OCYIIIECTBASIETCS HA IIPOTSAKEHUH BCEX ACT OOyIEeHU B
OCHOBHOI IIKOAE€ B paMKax BCEX Ha3BaHHBIX KypcoB. [Ipeamoaara-



€TCH, YTO BBIIIYCKHHUK OCHOBHOM IIIKOABI CMOZKET CTPOHUTH BBICKA3BI-
BaHUS U OTPHUIAHUSA BBICKA3BIBAHUM, paclio3HaBaTh UCTHHHBIE U
AOZKHBI€ BBICKa3bIBaHUS, IIPUBOAUTD IIPUMEPHI 1 KOHTPIIPHUMEDHI,
OBAaIeeT IIOHATUSAMU: OIIpelleAeHHe, aKCHoMa, TeopeMa, JoKasa-
TEABCTBO — M HAyYHUTCH UCIIOAB30BATH UX ITPU BBIIIOAHEHUH y4ieh-
HBIX ¥ BHey4eOHBIX 3a/1ad.



PABOYAA NMPOrPAMMA YYEBHOIO KYPCA
"MATEMATUKA". 5-6 KITACCbI

LEIN U3YHEHUA YHEBHOIO KYPCA

[TpropUTeTHBIMHU IileAIMH OOydYeHHs MaTeMaTHuke B 5—6 Kaaccax
SBASIOTCS:

6 IPOAOAKEHHE (POPMUPOBAHUS OCHOBHBIX MaTeMaTHYECKUX ITOHS-
THH (YUCAO, BeAWYMHa, reoMeTpudeckad ¢urypa), obecrnednBaro-
IIIUX IPEEeMCTBEHHOCTD U MIEPCIEKTHBHOCTb MaTeMaTHIECKOTO 00-
pa3oBaHUs 00y4aIOIIINXCS;

6 PA3BUTHE NHTEAACKTYAABHBIX H TBOPYECKUX CrIocOOHOCTEH 00y-
YAIOIIUXCsl, [T03HABATEABHON aKTUBHOCTH, HUCCAEIOBATEABCKHX
YMEHUH, HHTepeca K U3yYEHUI0 MaTeMaTHKY;

6 IIOIBEICHNE O0YdJaIOIIUXCs Ha MOOCTYIIHOM [Ad HUX YPOBHE K
OCO3HAHUIO B3aMMOCBSA3H MaTeMaTHKH U OKPYKAaIOILIero MUpa;

6 bopMupoBaHHE (PYHKIMOHAABHOH MaTeMaTH4eCKOH TIpaMOTHO-
CTHU: YMEHHUS PaCIIO3HABATh MaTeMaTHYeCKHe OOBEKTHL B PeaAb-
HBIX JKHU3HEHHBIX CHTyallUSX, IIPUMEHATH OCBOEHHBIE yMEHUS
A pelIeHUs IPaKTUKO-OPHEHTHPOBAHHBIX 3a7a4, HHTEPIPETH-
POBaThE MOAYYEHHBIE PE3yABTAThI M OILIEHHUBATH UX Ha COOTBET-
CTBUE IIPAKTHYECKOH CHUTYalluU.

OcHOBHBIE AMHUHU COZIEP3KaHUS Kypca MaTeMaTHKU B 5—6 Kaac-
cax — apudMeTHdecKas U reoMeTpudeckas, KOTOpble pa3BHBAIOTCH
mapasreAbHO, KaxKiaasd B COOTBETCTBHHU C COOCTBEHHOM AOTHKOMH,
OHAKO, HE HE3aBHUCHUMO OJHAa OT APYroH, a B TECHOM KOHTAaKTe€ U
B3auMoaeHcTBUU. TakKe B Kypce IIPOUCXOOUT 3HAKOMCTBO C JA€-
MEHTaMH aAreOphl U OIHCATEABHOH CTATHUCTUKH.

V3ygyenne apupMeTHIECKOr0 MaTepruasa HAaYHHAETCs CO CUCTe-
MaTH3allUl U Pa3BHUTHA 3HAHUH O HATYPaAAbHBIX YHCAAX, IOAY-
YEeHHBIX B HadaAbHOM I1KoAe. [IpH 3TOM COBEPIIEHCTBOBAHUE BbI-
YUCAUTEABHOH TEXHUKH U (POPMUPOBAHNE HOBBIX TEOPETUIECKUX
3HAQHUM codeTaeTcd C Pa3BUTHEM BBIYHUCAHUTEABHON KYABTYPHI, B
YaCTHOCTH C O0y4YeHHEeM IIPOCTeHIINM IpHéMaM IPHUKUIKH U OLIeH-
KU pe3yAbTATOB BBIYHCACHUN. M3ydyeHne HaTypasbHbBIX YHCEA ITPO-
OoAXKaeTcsd B 6 Kaacce 3HAKOMCTBOM C HadYaAbHBIMH ITOHATHAMU
TEOPUU IEAUMOCTH.

[pyroi#i KpymHBIH OAOK B COAEPIKAHUU apU(PMETHIECKOH AUHUU —
310 nApobu. Hauyanro n3yueHHT 0OBIKHOBEHHBIX U NECITHYHBIX IPO-
Gell oTHECEHO K 5 Kaaccy. OTO MEPBBIM 3TAll B OCBOEHUH Apobeit,
KOTZla IIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HAEAMH, NOHATUIMH



TeMbl. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX Apo0eii B IIOAHOM
00béMe MpenIIecTBYeT U3YIEHHUIO AECATUYHBIX ApPoOel, 4TO LeAeco-
06pa3HO C TOYKH 3PEHUS AOTHKH HM3AOXKEHUS YHCAOBOM AWHUH,
KOTZIa IIpaBHAa AeHCTBUH C AECATUIHBIMU APOOIMU MOKHO 0GOCHO-
BaTb yK€ H3BECTHBIMH AATOPUTMAaMH BBIIIOAHEHUS AEHCTBHU C
OOBIKHOBEHHBIMHU ApOOSIMU. 3HAKOMCTBO C AECATHYHBIMH APOOSIMH
PACIIUPUT BO3MOIKHOCTU OAS ITOHHMAHUS OOYYAIOIIMMUCT IIPH-
KAQHOTO IIPUMEHEHUs HOBOM 3aIlMCH IPH H3YYEHUU APYTUX IIpef-
METOB U IIPHU IIPAKTHUYECKOM HCII0AB30BaHUU. K 6 Kaaccy oTHeCEH
BTOPOH 3Tall B U3YIEHNUH APOo6el, Iie IIPOUCXOIUT COBEPIIIEHCTBO-
BaHNE HABLIKOB CpaBHEHHd U IIpeobOpaszoBaHus Apobel, ocBoeHUe
HOBBIX BBIYHMCAUTEABHBIX aATOPUTMOB, OTTAYNBaHUE TEXHUKH BbI-
YHUCA€HHUH, B TOM YHCA€ 3HAYEHHUH BBIpasKEeHUH, coaepzKalluxX U
OOBIKHOBEHHBIE, U JECATUYHBIE APOOH, YCTAHOBACHHE CBI3€H MeXK-
Iy HUMH, PacCMOTpPEHHE IIPHUEMOB pellleHUud 3anad Ha apobu. B Ha-
Jase 6 Kaacca IIPOUCXOAUT 3HAKOMCTBO C IIOHSATHEM ITPOLIEHTA.

OCOOEHHOCTBI0 M3YYEHUS MTOAOKHUTEABHBIX U OTPHUIIATEABHBIX YH-
CeA IBAFETCH TO, YTO OHHU TaKXKe MOTYT PacCMaTPUBATBCS B HECKOAB-
KO 3TamoB. B 6 kaacce B Hadyase u3ydeHUs TeMbI «[10AOKUTEABHbBIE
1 OTPHUIATEABHBIE YHCAaQ» BBIACAAETCHA IIoATEMA «L[eAbIe qHCAQ», B
paMKax KOTOPOH 3HaKOMCTBO C OTPHIATEABHBIMH YHCAAMHU U AeH-
CTBUAMHU C IIOAOKHUTECABHBIMU M OTPHUIATCABHBIMU YHCAaMHU IIPOHUC-
XOAUT Ha OCHOBE COAEPIKATEABHOIO MOAXOJa. JTO M03BOALET Ha J0-
CTYIIHOM yPOBHE II03HAKOMHTD YUAIIINXCS IIPAKTHYECKH CO BCEMH
OCHOBHBIMHU IIOHATHUAMMU TEMBI, B TOM YHCA€ U C IIPpaBHUAAMHU 3HAKOB
IIPU BBIIIOAHEHUU apudMeTHdecKux aeficrBuil. 3yuyeHnue paruo-
HAABHBIX YHCEA Ha 9TOM HE 3aKOHYHUTCS, a OyAeT IIPOMOAKEHO B
Kypce aAare0pbI 7 Kaacca, YTO CTaHET CACAYIOIINM IIPOXOIOM BCEX
IIPUHIIUIIMAABHBIX BOIIPOCOB, TEM CAMBIM Pa3A€ACHUE TPYAHOCTEN
obaeryaeT BOCIIpUATHE MaTeprasa, a pacupeneAeHue BO BpeMeHH!
CIIOCOOCTBYET MPOYHOCTH IMPUOOPETAEMBIX HABBIKOB.

[Tpu oOydeHNH pelleHHI0 TeKCTOBBIX 3a1ad B 5—6 Kaaccax UC-
IIOAB3YIOTCH apudMeTHYecKhe IIPUEMBI pelleHus. TeKCTOBBIe
3a/1a4y, pelraeMble IIPU OTPabOTKe BBIYUCAUTEABHBIX HABBIKOB B
5—6 Kaaccax, paccMaTpHUBaIOTCd 3aladl CAEAYIOUIUX BHIOB:
3a/1a4y Ha ABUKEHHUE, Ha YacTH, Ha IIOKYIIKH, Ha paboTy U IIPOU3-
BOAWTEABHOCTB, Ha ITPOLIEHTEI, HA OTHOIIIEHHU U ITporiopuuu. Kpo-
Me TOTO0, o0ydJarolrecs 3HAKOMSTCS C IIPUEMaMHU pellleHud 3a1ad
riepebopoM BO3MOXKHBIX BapHaHTOB, ydarcd paboraTb ¢ HHboOpMa-
nued, IpeacTaBAeHHON B popMe TaOAUI] AW JUATPAMM.

B paboueii mporpaMme OpPEeayCMOTPEHO (POPMHPOBAHUE
[IPONEeNEeBTHYECKUX aArTebpandecKux IpeacraBaeHU. Byksa



KaK CHMBOA HEKOTOPOT'O YHCAA B 3aBHCHUMOCTH OT MATE€MaTHIECKOTO
KOHTEKCTa BBOJUTCS IIOCTEIIEHHO. ByKBeHHas CHMBOAHKA ITHPOKO
HCIIOAB3YETCS IIPEKIE BCETO OAT 3aIIUCH OOLIMX YTBEPKACHUH U
IIPEIAOKEHHNH, (POPMYA, B HACTHOCTH AL BEIYHCACHUA T'€OMETPH-
YEeCKHX BEAHYHH, B KQYECTBE «3aMECTUTEAS» UHUCAA.

B kypce «MaTeMaTUKN» 5—6 KAQCCOB IIpeACTaBACHA HaTAsTHAS
reoMeTpHs, HallpaBA€HHAas Ha Pa3BHUTHE 00Pa3HOTO MBIIIACHHUH,
IIPOCTPAHCTBEHHOTO BOOOpazKeHHS, M300pa3sUTeAbHBIX YMEHUH. JTO
BasKHBIH 3Tall B U3yYEHHUH T'€OMEeTPHH, KOTOPBIH OCYIIIECTBASIETCS
Ha HaTAIIHO-TIPAKTHYECKOM YPOBHE, OITHpaeTcsd Ha HarAsgaHO-00-
pa3Hoe MBIIIACHHE o0ydarommxcsd. Boabmias poab OTBOAWUTCH IIPaK-
THUYECKOH MEsTEeABHOCTH, OIBITY, SKCIEPUMEHTY, MOJAEANPOBAHHUIO.
Ob6yyatonuecs 3HAKOMSATCH C TEOMETPUYECKHUMH (PUTYPaMU Ha IIAO-
CKOCTH H B IIPOCTPAHCTBE, C UX IPOCTEHIIINMH KOH(PUTYPALUIMH,
ydarcg m300paxkaTh MX Ha HEAWHOBAHHOH M KaeTdaTod OyMare,
paccMaTpHBaIOT UX IIPOCTEHIINe CBOCcTBa. B mpoliecce u3y4deHus
HaTASTHOM T€OMETPHM 3HaHUH, ITOAYYEHHbIE O0yJaloIIUMHCH B Ha-
YaABHOM IIKOAE, CHCTEMATH3UPYIOTCH U PACIIHUPIIOTCS.

MECTO YYEBHOIO KYPCA B Y4EBHOM MJ1IAHE

CoraacHo yueOHOMY IAaHY B 5—6 Kaaccax U3ydaeTcss UHTETrPHU-
poBaHHBIH Hpeamer «MaTemMaTukar, KOTOPBIH BKAIOYAET apudme-
TUYECKHUH MaTepHas U HaTAGOHYIO0 TeOMETPHIO, a TaKKe IIPOoIleNeB-
THYECKHE CBEICHUS U3 aAreOphl, 9AeMEHTHI AOTHKH U HadaAa OITH-
caTeAbHOH CTaTHCTHKH.

YueOHBIN ITAQH Ha M3yUEHHE MATEMaTHKH B 5—6 Kaaccax OTBO-
OUT He MeHee S yieOHbBIX 4acoB B HEZIEAIO B TeUeHHE KaK 0o rofa
obyuenus, Bcero He MeHee 340 y4eOHBIX JaCOB.

COAEPXAHME YYEBHOIO KYPCA (MO rOAAM OBYYEHMA)
5 knacc

Hamypaavnovie uucaa u Hyav

HarypaarsHoe umcao. Pan HatypaabHbIX ynucea. Yucao 0. M30-
OpaskeHHe HaTypaAbHBIX YHCEA TOYKAMH Ha KOOPAWHATHOH (YHCAO-
BOM) IIpsaMoOH.

[TosunmoHHas cHUCTeEMa CUYMCA€HHd. PuMckaa HyMepalys Kak
IIPUMEP HEIMO3WIIMOHHOM CHCTEMBI CUMCA€HHS. [lecaTUYHas CHUCTE-
Ma CYHUCACHHUS.

CpaBHEHHE HATyPaABHBIX YHCEA, CPDABHEHHE HATYPaABHBIX YHCEA
¢ HyAéM. CriocoOb! cpaBHeHHusd. OKpyrA€HNe HATyPaABHBIX YHCEA.



CaoKeHNEe HaTypaAbHBIX YHCEA; CBOHMCTBO HyAd ITPU CAOXKEHUH.
Brruuranue Kak neiicTBue, 0OpaTHOE CAOXKEHUI0. YMHOKEHME Ha-
TYpPaAbHBIX YUCEA; CBOHMCTBA HyAd U €OUHUILI [IPU YMHOXEHUH.
[eneHre Kax AelicTBUE, oOpaTHOE YMHOXKEHHI0. KOMITOHEHTHI meii-
CTBUM, CBA3b MEXKAy HUMU. [IpoBepKa pe3yAbTaTa apuMeTudec-
KOoro pneuictBuga. llepemMecTUTeABHOE M COYETATEABHOE CBOMCTBa
(3aKOHBI) CAOKEHUS U YMHOXKEHUSI, pacIIpeaeAnTeAbHOE CBOHCTBO
(3aKO0H) YMHOIKEHUS.

Hcmoab30BaHue OYKB [AsI 0603HAUYEHUS HEU3BECTHOTO KOMIIO-
HEHTAa U 3aIIUCU CBOUCTB apU(PMETHUIECKUX AEeHCTBUH.

JeAanTeAn ¥ KpaTHbIE YUCAA, PA3AOKEHNE Ha MHOXKUTeAHU. [Ipo-
CTbIE U COCTaBHBIE uncaa. [Ipu3Hakm geanmoctu Ha 2, 5, 10, 3, 9.
[leaneH1Ee C OCTATKOM.

CreneHb C HATypaAbHBIM IIOKa3aTEAEM. 3aluCh YHCAa B BUIE
CyMMBI pPaspdaHBIX CAara€MBbIX.

YucaoBoe BbIpazkeHHE. BrruncaeHne 3HaYEeHHH YHCAOBBIX BbI-
pPaskeHUuM; MOPsSIO0K BBINIOAHEHHUS AeHcTBUU. Mcrmoap3oBaHue npu
BBIYUCAEHUSX IIEPEMECTUTEABHOTO U COYETATEABHOTO CBOMCTB
(3aKOHOB) CAOXKEHUS U YMHOIKEHHUS, PAaCIpPEIEAUTEABHOTO CBOMCTBA
YMHOXKEHUSI.

Hpoobu
[IpencraBaeHne 0 APOOU KaK CIIOCOOE 3aITHMCH YaCTH BEAWYUHBL.

OObIKHOBeHHbIE AP0oOU. [IpaBHAbHBIE U HEpPaBUABHBIE Apobu. CMe-
mraHHasg Apobb; MPeaCcTaBAEHHE CMEIIaHHON Apobu B BHUAe Hempa-
BUABHO#M Apo0OU U BBIZEAEHUE IIEAON YACTU YHCAQ U3 HEPABUABLHOM
npobu. M3obpazkeHnue apobeil ToOUKaMu Ha YUCAOBOH mpsiMoii. Oc-
HOBHOe CBo#cTBO apobu. Cokpartenue apobeit. [IpuBenenue npobu
K HOBOMY 3HaMeHaTeAr. CpaBHeHHe ApOGe.

CaokeHHE W BBIUHTAHUE Apobeii. YMHOXKEHNE U [eAeHHe Apobeit;
B3auUMHO-00paTHBIE Apobu. HaxoxkaeHne JacTu IIEAOTO M IIEAOTO II0
€ro 4acTH.

Hecatuynas 3amuchk apobeit. IIpemcraBaeHue OECATUYHOU Apobu
B Buje OOBIKHOBEHHOH. M300pakeHHe AECATUYHBIX Apobeil Toduka-
MU Ha YHUCAOBOM mpsimoii. CpaBHEHUE NECATUYHBIX APOOEH.

ApudMerudeckue AEHCTBUS C AECATUYHBIMU Apobamu. OKpyrae-
HUE MECSITUIHBIX ApPo0eit.

Peuwtenue mexcmoBuovix 3adau

PelteHue TEKCTOBBIX 3a/1a4 apudMeTHIECKUM criocobom. Perrre-
HUE AOTHYECKHUX 3a/1a4. Perrenue 3amad mepebopomM BCeX BOZMOIK-
HBIX BapUaHTOB. VCIIOAB30BaHME MPHU PEIIeHUH 3a7a4 TalOAHI] U
CXEM.



Pemrenue 3azad, coaepskanix 3aBUCUMOCTH, CBA3bIBAIOIINE Be-
AUYHHBI: CKOPOCTB, BpeMsI, PACCTOSIHUE; IleHa, KOAUYEeCTBO, CTOU-
MOCTBH. EMUHUIIBI H3MEPEHHsI: MacChl, 00bEMa, 1IEeHbI; PACCTOSHUS,
BpeMeHH, CKOPOCTU. CBA3b MEXKAY €ANHHUIIAMU U3MEPEHHS KaxKI0U
BEAUYUHBI.

PerreHrie OCHOBHBIX 33124 Ha APOOU.

[IpeacraBAeHUE JAHHBIX B BUOE TaOAHII, CTOAGUATHIX AHUATPAMM.

Haeaadnasn eeomempus

Harasgnueie mpencraBaeHUsS O (PUTypax Ha IIAOCKOCTH: TOYKA,
npsmas, OTPe30K, AyY, YyrOoA, AOMaHasi, MHOTOYTOABHUK, OKPYK-
HOCTBb, Kpyr. Yroa. IIpamoii, ocTpswlid, TynoH H pasBEéPHYTBHIHA
YTABL.

J[lanHa oTpe3Ka, MeTpUYeCKHUe €AUHUIBI AAUHEI. [IaAnHa aoMa-
HOM, IepUMeTP MHOTOYTOABHUKA. V3MepeHNe 1 IOCTPOEHUE YTAOB
C IIOMOIIBIO TPaHCIOPTHUpPA.

Harasgnuble mpeacTaBAeHUS O (PUTypax Ha MAOCKOCTH: MHOTO-
YTOABHUK; IIPSIMOYTOABHUK, KBaapaT; TPEYTOABHUK, O PaBEHCTBE
curyp.

H3o6pazkenre puryp, B TOM 4HCAe Ha KaeTdarToil Gymare. ITo-
CTpoeHre KOH(PUTYypalui U3 yacTel IpsMoii, OKPY>KHOCTH Ha He-
AWMHOBAHHOU M KAeT4daTo# Gymare. Mcmoab3oBaHUe CBOUCTB CTOPOH
U YTAOB IIPIMOYTOABHHKA, KBajgpaTa.

[Tromiagb IPSIMOYTOABHHUKA U MHOTOYTOABHHUKOB, COCTaBAE€HHBIX
U3 MIPSMOYTOABHUKOB, B TOM dYHCAe (PUTYP, U300pasKEHHBIX Ha
KAeTdaToHd Oymare. EQUHUIIEI M3MEpPEHUS IIAOIIAIH.

HarasggHble IpeacTaBA€HHS O IIPOCTPAHCTBEHHBIX (PUTYpax: Nps-
MOYTOABHBIY MapasAeAeIUIIe], KyO, MHOTOTpaHHUKHU. M300pazke-
HUE IPOCTEUITUX MHOTOTPAHHUKOB. Pa3BEéPTKH Ky0Oa U mapassese-
nunena. Co3maHue MoAeAed MHOTOTPAHHUKOB (M3 Oymaru, mpoBo-
AOKU, TIAACTHAWHA U [P.).

OO6BEM ITPSIMOYTOABHOTO ITapasAeAeuIieia, Kyoa. EquHuIe: us-
MepeHUsa oO0béMa.

6 Knacc

Hamypaavnovie uucaa

ApudMeTndyeckre AeHACTBUA C MHOTO3HAYHBIMU HATYPAABHBIMH
4yrcAaMH. YHCAOBBIE BBIPAXKEHHUd, IIOPAA0K AEeUCTBHUH, HCIIOAB30-
BaHHe CKOOOK. lcroab30BaHME IMPH BBIYHCACHUSIX IE€PEMECTHUTEAD-
HOTO U COYETaTEABHOI'O CBOMCTB CAOZKEHHI U YMHOXKEHHUS, pPaclpe-
JEAUTEABHOIO CBOMCTBa yMHOXKeHHd. OKpyrA€HHE HaTypasbHbBIX
4HCEA.



[eAuTeAn U KpaTHbIE YUCAA; HAWUOOABIIHHN OOIIMUN HEAUTEAD U
HauMeHbIllee ofiee KpaTHoe. [JeAUMOCTh CyMMbBI U ITPOW3BEIEHUS.
JleaeHUE C OCTATKOM.

Hpoou

OOBIKHOBEHHasI ApoOb, OCHOBHOE CBOMCTBO APOOH, COKpAallleHHe
npobeii. CpaBHEHUE U yIIOpsaoYUBaHUE Apobeii. Pemenue 3amad Ha
HAXOXKJEHUE YaCTH OT LIEAOTO U IIEAOTO II0 ero dacTu. [[pobHoe yuc-
AO KaK pe3yAbTaT AeAeHUd. [IpemcTaBaeHUE OECITUYHON Apo6U B
Buzle OOBIKHOBEHHOU APOOM M BO3MOXKHOCTBH IIPEACTABAECHUS OOBIK-
HOBEHHOM ApPOOU B BUAE AECATHYHOU. [leCATHUYHBIE NPOOHU U METPHU-
Jeckas CHCTeMa Mep. ApudMeTHdecKrue MeUCTBUS U YHUCAOBBIE BHI-
pa}KeHI/IH C O6BIKHOB€HHBIMI/I U NJECATHUYHBIMHU I[pO6HMI/I.

OrHomlenue. /leaAeHre B HaHHOM OTHOIIEHHU. Macuitab, mporop-
1usd. [IpuMeHeHre TPOHOPIUi IPU PEIleHrH 3a1a4.

[ToHsITHE TIpOIlEHTA. BEIYHCAECHHE IPOIIEHTA OT BEAUYHHBI U Be-
AWYHUHBI 110 €€ MIIPOILEHTY. BrIpaxkeHue IMPOLIEHTOB AEeCATUYHBIMU
apobsamu. PelteHue 3ama4 Ha IIPOIIEHTHI. BhIpaskeHue OTHOMIEHUS
BEAUYHUH B HpOLIeHTaX.

IMoao>xumeavHovie u ompuyamesvHbLe HUCAA

IToaozkuTEABHBIE U OTPULIATEABHBIE YHCAA. Lleable ynicaa. Moayab
41CcAa, TeOMETpPHYECKas HHTepIIpeTanus Moayas ducaa. M3obpa-
JKeHUEe YHCEeA Ha KOOPAUHATHOU IpsaMoii. YH1cAOBBIE ITPOMEKYTKH.

CpaBHeHUE dynuceA. ApupMEeTHIECKHE MEeHCTBUA C ITOAOKHUTEAD-
HBIMU U OTPUIIATEABHBIMHU YHCAAMHU.

[IpssmoyroabHas cucTeMa KOOPAMHAT Ha ITAOCKOCTH. KoopauHa-
TBHI TOYKH HA IIAOCKOCTH, abcIucca u opauHarta. [locTpoeHue Todek
u pUryp Ha KOOPAHMHATHON ITAOCKOCTH.

ByxBenunvie BviparkeHu

[IpuMmeHeHHe OYKB A 3aIUCH MaTeMaTHYEeCKUX BhIPAKECHUH U
mpenaoxkeHu. CBoiicTBa apudMeTHUYeCKUX nedcTBHE. BykBeHHBbIE
BBIpaKEeHHS U YHCAOBBIE II0/CTAHOBKH. ByKBeHHBIE paBeHCTBA, Ha-
XOXKJIEHHUE HEU3BECTHOTO KOMITIOHEHTa. POpMYyAbI; (DOPMYABI IEPHU-
MeTpa U IAOILIAAHN IIPSIMOYTOABHUKA, KBaapaTa, o0béMa mmapasse-
AeTIHIena u Kyoa.

Pewenue mexcmoBuoix 3adau

Pellrenne TEKCTOBBIX 3a1a4 apuPMeTUIECKHUM CIiocoboM. Perre-
HUE AOTUYECKUX 3a/1ad4. PellleHue 3ama4 nepebopom BCEX BO3MOK-
HBIX BAPUAHTOB.

Pelrenue 3amad4, CONEPKAIUX 3aBHCHMOCTH, CBS3LIBAIOIIUX BeE-
AWYHUHBI: CKOPOCTH, BPEMS, PACCTOSIHUE; [IeHA, KOAUYECTBO, CTOU-



MOCTb; IIPOU3BOAUTEABHOCTD, BpeMs, 00BEM paboThl. EAUHHUIIBI H3-
MEPEHUSI: MACChl, CTOUMOCTH, PACCTOSIHHsI, BPEMEHU, CKOPOCTH.
CBsI3b MEXKIY €IUHUIIAMU U3MEPEHUS KaXKI0H BEANYHUHBI.
Pemrenve 3amad, CBSI3aHHBIX C OTHOIIEHHEM, IIPOIIOPIIMOHAABHO-
CTBIO BEAMYUH, IIPOLIEHTAMU; PEIIEHNE OCHOBHBIX 3a/1a4 Ha Apo0HU
Y IIPOLIEHTEI.
Oumenka u [IPUKUIKA, OKpPYTAEHHE pesyabTara.
CocraBaeHME OYKBEHHBIX BBIPAYKEHUH 110 YCAOBHUIO 3aaYH.
[IpemcraBAeHME MAHHBIX C ITOMOIIBI0 TabAUIl U auarpamm. CToAG-
qaTble UArPaMMbl: YTEHHE U ITIOCTPOeHME. UTeHNE KPYTrOBbIX IHaA-
rpaMm.

Haeaadnasa eeomempusn

Haraapuele mpencraBaeHUS O PUTYypax Ha IIAOCKOCTH: TOYKA,
npsamas, OTPe30K, Ayd, yIOA, AOMaHasd, MHOTOYTOABHUK, YETBIPEX-
YTOABHUK, TPEYTOABHUK, OKPYKHOCTD, KPYT.

B3auMHOe pacrorokeHHue ABYX NPSAMBIX Ha IIAOCKOCTH, IIapaa-
A€AbHBIE TIpsSIMbIe, IIEePIIEHAUKYASpPHBIE IIpsaMble. M3aMepeHue pac-
CTOSHHM: MeXOy ABYMd TOYKaMH, OT TOYKH OO0 HPAMOH; JAHHA
MapuipyTa Ha KBaJpaTHOUN CeTKe.

V3mepeHHe U IOCTPOEHHE YTAOB C IIOMOUIBIO TpaHCHoOpTHpa. Bu-
bl TPEYTOABHHUKOB: OCTPOYTOABHBIH, IIPSIMOYT'OABHBIH, TYIIOYTOAD-
HBIH; paBHOOENPEHHBINH, PaBHOCTOPOHHUN. YeThIPEXYTOABHUK,
IIPUMEPBI YeTBhIPEXYTOABHUKOB. [IpSIMOYroAbHHK, KBaapaT: HC-
IIOAB30BaHHE CBOMCTB CTOPOH, YTAOB, AuaroHasei. M3o0pakeHue
reoMeTpPHUYEeCKUX (PUTYP Ha HEAWHOBAHHOM OyMare ¢ MCIIOAB30BaHU-
€M LUPKyAd, AMHEWKH, YrOAbHHKA, TpaHcropTupa. [loctpoenusa Ha
KAeT4YaToH Oymare.

[Tepumerp MHOrOyroabHHuKAa. [loHATHE maomany (OUIYPBI; €IH-
HUIIBI U3MepeHud nmaomanu. [TpubankéHHoe n3MepeHHe IIAOIIA U
duryp, B TOM YHCAE Ha KBaApaTHOH ceTke. [IpubAmkEHHOE H3Me-
PEeHHE OAMHBI OKPYKHOCTH, IAOLIAAN KpyTa.

CuMmMmeTpud: IIEeHTpPasbHad, oceBad M 3€epKasbHad CHUMMETPHH.
[TocTpoeHre CHMMETPHUYHBIX (PUTYD.

Harasnuple mpeacTaBA€HHS O IIPOCTPAHCTBEHHBIX (PUTYypax:
rapasseAernuIies, Kyo, mpusma, mupaMuaa, KOHyC, IUAUHADP, 1ap
u cepa. M3obpaxkeHne MpoCTPaHCTBEHHBIX uryp. [Ipumepsr pas-
BEPTOK MHOTOI'PAHHUKOB, IIMAWHApPaA U KoHyca. Co3maHue Mozese
IIPOCTPAHCTBEHHEBIX (PUTyp (M3 Oymaru, IIpOBOAOKH, ITAACTHAHHA
u ap.).

[TouaTue ob6béMa; eqUHUIBI U3MepeHus oobéMa. OOBEM mpPIMO-
YTOABHOTO ITapasAeAelInIea, Kyoda.



MAHUPYEMBIE MPEAMETHBIE PE3Y/IbTATbI OCBOEHMS! PABOYEN
MPOTPAMMbI KYPCA (MO FOZAM OBYYEHMS)

OcBoenue yueOHOTO Kypca «Maremarnka» B 5—6 Kaaccax OCHOB-
HOH IITKOABI OAYKHO O0ecIleYMBaTh JOCTHXKEHHE CAEAYIOIIUX IIPEs -
METHBIX 00pa30BaTEABHBIX PE3YABTATOB!

5 Knacc

Yucaa u BviuucaeHu:

[ToHMMAaTh ¥ TPaBUABHO YHIOTPeOAATH TEPMHHBI, CBA3aHHBIE C
HATYPaAbHBIMH YHCAAMH, OOBIKHOBEHHBIMU U AECATHUYHBIMU
OPOOSIMU.

CpaBHUBaTh U yHOPAA0YHBaTh HaTypaAbHBIE YHCAQ, CPABHUBATD
B IIPOCTEHIINX CAYyYasIX OOPIKHOBEHHBIE APOOU, NeCATHYHEIE IPOOH.
CooTHOCHUTH TOYKY Ha KOOPAMHATHOH (YHMCAOBOM) IpAMOH C COOT-
BETCTBYIOIIIUM € YHCAOM U H300pazKaTh HATypaAbHBIE YHCAA
TOYKaAMU Ha KOOPAWUHATHOHN (YUCAOBOM) HPAMOH.

6 BBITTOAHATE apuMeTHYeCKHEe NeHCTBHA C HaTypaAbHBIMM 4YMCAa-
MU, C OOBIKHOBEHHBIMHU APOOSMU B IIPOCTEHIITNX CAydATX.
BBIDOAHATE IPOBEPKY, IIPUKHUAKY PE3YABTATA BEIYUCACHUH.
OKpyrAgTh HATYPAAbHBIE YHCAA.

o

o

o

o o

Pewernue mexcmobBuoix 3ad0au
6 PelraTh TEKCTOBBIE 3a1a9u apUPMETHIECKUM CITOCOOOM U C TIO-
MOIIbI0 OPTAaHM30BAHHOTO KOHEYHOTO Nepebopa BCeX BO3ZMOXKHBIX
BapUaHTOB.
6 Pertats 3amayu, comepkalipe 3aBUCHUMOCTH, CBSI3bIBAIOIIIHE Be-
AUYHUHBI: CKOPOCTh, BPEMSI, PACCTOSIHHE; 11eHa, KOAUYECTBO, CTO-
HMOCTb.
Hcroab30BaTh KpaTKHUE 3aIlUCU, CXEMBI, TaOAUIIBI, 0003HAYEHUST
IpU pelleHuu 3aaad.
6 [ToAB30BaTHCS OCHOBHBIMH €QUHHUIIAMU U3MEPEHUS: 1IEHbBI, MACChI;
paccTosiHUsI, BpeMEHHU, CKOPOCTH; BhIpaXKaTh OMHU €IUHUIIbI BEAU-
YUHBI Yepe3 ApyTHe.
H3BAeKaTh, aHAAU3HUPOBATh, OLIEHUBATH HH(POPMAIIUIO, HPEL-
CTaBAEHHYIO B TabAHUIlE, HA CTOAOYATOMN AUarpaMMe, UHTEPIIPE-
TUPOBaTh MPEACTABAEHHbLIE MAHHBIE, HUCIIOAB30BATh MAHHBIE IIPU
pelIeHun 3aaad4.

o

o

Haeaaonasa eceomempus

[ToAp30BaTBHCS M€OMETPHYECKUMHU ITOHSITHAMH: TOYKAa, IIpgMad,

OTPE30K, AyY, yTOA, MHOTOYTOABHHK, OKPY?KHOCTB, KPYT.

6 [IpuBOAUTE NpPUMEPHI OOBEKTOB OKPYKAIOIIET0 MHPA, MMEIOIIUX
dopMy H3yIEHHBIX ['eOMETPUIECKUX (PUTYP.

o



6 lcrioab30BaTh TEPMHUHOAOTHIO, CBSI3aHHYIO C YyTAaMH: BepIIHHA
CTOPOHA; C MHOTOYI'OABHUKAaMHU: yIOA, BEPIINHA, CTOPOHA, AUa-
TOHaAb; C OKPYKHOCTBIO: PaaguycC, JHaMETp, LIEHTP.

6 VI3006pazkaTh M3y4eHHbIE TeOMEeTPUIECKHe (PUTYypPbl HA HEAWHO-
BaHHOM U KAeTUaTOM OyMare C IIOMOIIBIO ITUPKYAS U AUHEUKH.

6 HaxomuTh OAMHBI OTPE3KOB HEIIOCPEACTBEHHBIM H3MEPEHHEM C

IIOMOIIBIO AMHEHWKH, CTPOUTH OTPE3KU 3aTaHHON IAWHBI, CTPOUTH

OKPY2KHOCTb 33IaHHOI'0 paguyca.

Hcrnioab30BaTh CBOMCTBA CTOPOH U YTAOB IIPSMOYTOABHHKA, KBa-

[pata AT UX IIOCTPOEHUS, BBIYHCACHUS IIAOIIIAAN U IIePUMeTpa.

6 BRIYMCASTE HEPUMETP U HAOLIAAL KBaapaTra, IIPSIMOYTOABHHKA,
duUryp, cocTaBA€HHBIX U3 IIPAMOYIOABHHUKOB, B TOM 4HCAE (PHU-
ryp, U300paskéHHBIX HA KAETYATOM OyMmare.

6 IloAb30BaTbCS OCHOBHBIMH METPHYECKUMH €IUHHUIIAMH H3Mepe-

HUS JAWHBI, IAOIIA/IH; BBIPAKaTh OAHU €IUHHUIIb] BEAUYHHEI Ye-

pe3 mpyrue.

Pacrio3HaBath mapaasseaenumesf, Ky0, HCIIOAB30BATh TEPMHHOAO-

THIO: BepINHA, peOpo rpaHb, U3MEPEHH; HAXOAUTb U3MEPEHHT

napaaseaenuiienia, Kyba.

6 Beruncaars 066€M Kyba, mapassesenuIiesia 1o 3a1aHHbIM U3Me-
PEHHSIM, IOABL30BATHCH €OUHUIIAMU U3MepeHUd 00BsEMa.

6 PerrtaTh HecAOXKHBIE 3aa9l Ha U3MEPEHHE IN'eOMETPHUYIECKHUX Be-
AVWYUH B IPAKTHUYECKUX CUTYaAIIUIX.

o

o

6 Knacc

Yucaa u Bvruucaenus

6 3HATb U IMOHUMATh TEPMUHBI, CBI3aHHBIE C PA3ANYHBIMU BHIAMU
YHCEeA U CIIOCOD0AaMM MX 3aIlUCH, IIEPEXOAUTDH (€CAH 3TO BO3MOIKHO)
OT OHO¥ (POPMBI 3aITMCHU YHCAA K APYTOH.

6 CpaBHHBATb U yHIOPALOYUBATE IIEABIE YHCAQ, OOBIKHOBEHHBIE U
[ecATUYHbIe Apo0H, CPaBHUBATH YHUCAA OJHOTO U Pa3HbIX 3HAKOB.

6 BpImmoAHATE, codeTasi YCTHBIE U IIMCbMEHHbBIE IPUEMBI, apudMe-
THYECKHe NEeUCTBHS C HATYPAABHBIMH U ILIEABIMH YHCAAMH, OOBIK-
HOBEHHBIMHU U AECITUIHBIMHU APOOSIMU, TOAOKUTEABHBIMH U OT-
pHLIATEABHBIMU YHCAAMH.

6 BEIYMCAGTE 3HAYEHHS YHCAOBBIX BBIPAKEHUMU, BBIIIOAHATE IIPU-
KUKy U OLIEHKY pe3yAbTaTa BbIYHCACHHUH; BBIIIOAHATE IIpeodpa-
30BaHHUS YHCAOBBIX BBIpaXKEHHUNM Ha OCHOBE CBOUCTB apudMeTH-
YEeCKHUX AeUCTBUH.

6 COOTHOCHUTH TOYKY Ha KOOPAUHATHOMN NPSAMOH C COOTBETCTBYIO-
UM el YuCcAOM U M300paskaTh YHcAa TOYKAMH Ha KOOPAWHATHOH
IPAMOM, HAXOAUTh MOAYAb YHCAA.



6 COOTHOCHUTE TOYKH B IIPSIMOYTOABHOM CUCTEME KOOPAHUHAT C KO-
OopaAMHATAMU 3TOH TOYKH.

6 OKPYTASTD IIEABIE YHCAA U AECSITUYHBIE APOOU, HAXOOUTH IIPH-
OAMIKEHUS YHCEA.

YucaobBvie u 6yxBennvie Bviparkenus

6 IIoHMMAaTh U yIOTPeOAITH TEPMHHBI, CBSI3AHHBIE C 3AIIUCBIO CTe-
IIeHU YHCAQ, HAXOAUTh KBaApaT U Ky0 YrcAa, BEIMHUCAITE 3HAYE-
HHS YHCAOBBIX BBIPDAsKEHUH, COMEPIKAIINX CTEIIeHH.

6 IToab30BaTBCS IPHU3HAKAMH IAEAHMOCTH, PACKA3bIBATb HATY-
pasbHBIE YHCAQ Ha MIPOCTHIE MHOKHUTEAH.

6 IToap30BaThCa MacIITaboM, COCTABAATE IIPOIMOPLUN U OTHOIIEHHS.

6 Micioap3oBaTh OyKBBI Iad 0003HAYEHHS YHCEA IIPH 3aIIHCH MaTe-

MaTHYECKHUX BBIPAXKEHHUH, COCTABAATh OyKBEHHBIE BBIPDAIKEHHS U

bopMyABI, HAXOAUTH 3HAYEHHS OYKBEHHBIX BBIPAXKEHHI, OCY-
IIeCTBASSA HEOOXOAMMBIE IIOACTAHOBKH U INPE0Opa3oBaHUM.
HaxoauTe HEM3BECTHBIM KOMIIOHEHT paBEHCTBA.

o

Pewenue mexcmobBuix 3adau

Pemrats MHoromaroBble TEKCTOBBIE 3a1a4d apuPMETHIECKUM

CII0COOOM.

6 PerraTh 3a/1a4yy, cBsI3aHHbBIE C OTHOIIIEHHEM, IIPOIIOPIIMOHAABHO-
CTBIO BEAWYHH, IIPOIIEHTAMH; PelIaTh TPH OCHOBHBIE 334a4YU Ha
OpoOu U IIPOLEHTHI.

6 Penrats 3amagun, comepkalipie 3aBUCHUMOCTH, CBA3bIBAIOIINE Be-

AWYHHBI: CKOPOCTh, BPEMS, PACCTOSHIE, IIeHa, KOAUYeCTBO, CTO-

UMOCTB; IPOU3BOIUTEABHOCTD, BpeMsl, 00béMa paboThl, UCIIOAB-

3yd apudMeTHUecKHe AeHCTBHL, OLIEHKY, IIPUKUIKY; ITOAB30-

BaTbCd €AUHHUIIAMH HU3MEPEHH COOTBETCTBYIOIINX BEANYHH.

CocTaBAgTh OYyKBEHHBIE BEIPAsKEHUS I10 YCAOBHIO 3a/1a4H.

H3BAekaTh HH(OPMAIIHIO, IIPEACTABACHHYIO B TA0AUIIAX, HA AU-

HeWHO#, cToAOYaTOW MAM KPYroBOU nuarpaMMax, WHTEPIPETHUPO-

BaTb IIPECTaBACHHbBIE JAHHBIE; UCIIOAB30BATh JAaHHBIE IIPU peIIle-

HUU 3a7ad.

6 [IpencraBaaTh NMH(OPMAIIHIO C IIOMOIIBIO TAOAUII, AMHEHHOH U
cToAbUYaTOl AuarpamMm.

o

o o

Haeaaonasa eceomempus

[IpuBoAUTH HMPUMEPH! OOBEKTOB OKPYKAIOIIETO MUPA, HUMEIOIINX

hpopMy H3yYEHHBIX I'€OMETPHUYECKHUX IMAOCKHX U IIPOCTPAHCTBEH-

HBIX (PUTYDP, IPUMEPBI PABHBIX U CUMMETPUYHBIX (PUTYD.

6 M1306pazkaTh C IIOMOIIBIO IIUPKYASI, AMHEWKU, TpPaHCIIOPTHUPA Ha
HEAMHOBaHHOM U KAeTYaToH OyMmare M3ydeHHbIEe IIAOCKHE TeoMe-
TpHUYecKue (PUIYpbl U KOH(MUIypallUM, CUMMETPUYHbIE (DUTYPHI.

o



6

o

[Toap30BaThCad I€OMETPUYECKUMH I[IOHATHUSIMU: PaBEHCTBO (DHULYD,
CUMMETPHH; UCIOAB30BATh TEPMUHOAOTHUIO, CBA3aHHYI0 C CHMMeE-
TPHUEH: OCh CUMMETPHH, LIEHTP CUMMETPHH.

HaxonuTs BEAUYHHBI yTAOB U3MEPEHHUEM C IIOMOIIBIO TPAHCIIOP-
THpa, CTPOUTH YTABI 3aJaHHOH BEAWYHHBI, IIOAB30BATBECA IIPH
peLIeHnH 3a1a4 I'PayCHOM MEPOU YTAOB; pPacIlio3HaBaTh Ha 4ep-
TeXKaxX OCTPBIH, IPAMOMN, Pa3BEPHYTHIN U TYIIOU YTABI.

6 BEraucAgaTh AAUHY AOMaHOfI, IIEPUMETP MHOT'OYTOABHHKA, ITOABb-

6

30BaThbCd €AWHHUIIAMU U3MEPEHUS OAUHBI, BbIpaXkaTbhb OOHHU €IU-
HULBI U3MEPEHUS OAWHBI Yepe3 ApyTHe.

HaxoouTs, UCNIOAB3yd 4EpPTEXKHBIE HHCTPYMEHTBI, PACCTOSHHU:
MEXAy ABYMsI TOYKaMHM, OT TOYKH A0 NPAMOH, OJAMHY IIyTH Ha
KBaJpPaTHOMN CeTKe.

6 BEI4MCAATE IAOIIAAb (PUTYP, COCTABAEHHBIX M3 IIPIMOYIOABHHU-

KOB, UCIIOAB30BaTh pasOueHne Ha IPAMOYTOABHUKH, HA PaBHBIE
durypsl, JOCTpanBaHUE [0 ITPSIMOYTOABHUKA; [TOAB30BATHCH OC-
HOBHBIMH €OWHHUIIAMH H3MEPEHHd IMIAOMIAAN; BbIpaxKaTh OOHU
€IUHUIIBI U3MEPEHHUS MIAOIIAAN Yepes3 APyTHE.

6 Pacrio3dHaBaTh Ha MOAEATIX U M300paskeHUIX MUPaAMULY, KOHYC,

o

o

IIUAWHAP, HCIIOAB30BATh TEPMHHOAOTHIO: BepIINHA, pebpo,
rpaHb, OCHOBaHME, pa3BEépTKa.

H3obpakath Ha KaeTdaToll OymMare IpsIMOYTOABHBIHN IIapasse-
AETIMIIEST.

Brraucadats 00BEM OPIMOYTOABHOTO HapasAeAelIUIlenia, Kyoa,
II0AB30BaTHCS OCHOBHBIMH €IUHHUIIAMH H3MepeHUs 00béMa; BbI-
pazkaTb OOHU €IUHHIIBI N3MepeHHus o0bpéMa depe3 gpyTHe.

6 PermraTh HeCAOXKHBIE 3aa91 Ha HaAXO0XKIOECHHE T€COMETPUYIECCKUX BE-

AWYHUH B IIPAKTHUYCECKHUX CUTyalludX.



TEMATUYECKOE MJAHUPOBAHME YYEBHOIO KYPCA (MO NOAAM OBYYEHMA)
5 knacc (He meHee 170 u)

Hassanne
paszesa (TeMbl)
Kypca (41c10 9acoB)

OcHoOBHOe cofep>KaHMe

OcHoBHBIE BUABI IesITeJIbHOCT 00y4Jarommxcsi

HatypanbHsble
umcia. [levicrBmst
¢ HaTypaJIbHBIMM
qucIIaMu

(43 u)

[lecaTuyHasg CHCTEMa CYHCAE-
Hudg. Pan HaTypasbHBIX YHCEA.
Harypaabueiii pan. Yucao O.
HartypasbHble 4ncAa Ha KOODP-
OUHaTHOU mpamoii. CpaBHeHUeE,
OKPYTACHHUE HATYPAABHBIX YHUCEA.

Apudmerndecknue AeHCTBUA C
HaTypaAbHBIMHU yucaaMu. CBO#-
CTBa HyAd IIPU CAOXKEHUH U
YMHOXKEHHUH, CBOHCTBA €IMHUIIBI
Ipu yMHOXKeHHHU. [lepemecTH-
TEABPHOE M COYeTaTeAbHOE CBO-
CTBa CAOXKEHHUS U YMHOXKEHHUS,
pacupeneAuTeAbHOE  CBOMCTBO
YMHOXKEHUS.

JleanTean U KpaTHBIE YHCAQ, pas3-
AOIKEHUE YHCAA Ha MHOXKHUTEAH.
HeaeHue c ocratkoM. [IpocTeie u
cocTaBHBIE yHcAa. [Ipu3Haku me-
AMMOCTH Ha 2, 5, 10, 3, 9.

CreneHb Cc HaTypaAbHBIM IIOKa-
3aTEAEM.

UwnraTh, 3a0MchIBaTh, CpaBHMBATh HATyPaAbHbBIE YHCAQ;
mpemiaraTe M 00OCY>KIaTh CIIOCOOBI YIOPSAOYUBaHUSA
YHCEA.

M300parkaTe KOOPAUHATHYIO IIPAMYIO, OTMeYaTh JHCAA
TOYKAMH Ha KOOPAWHATHOM IPSIMOM, HaXOOUTh KOOPIHU-
HaTbl TOYKH.

WccnenoBaTh CBOVICTBA HATypaAsbHOro pana, uucea 0 u
1 Ipu CAOKEHUU U YMHOKEHUU.

Vcnonp30BaTh IIPaBMIO OKPYTACHUS HATYPAAbHBIX YH-
CeA.

BeInotHATE apudMeTIecKie IeVICTBUA C HaTyPaAbHBI-
MH YHCAQMH, BBIUMCIISITh 3HAUYEHUS YHCAOBBIX BBIpazKe-
HHH CO CKOOKaMH U 6e3 CKOOOK.

3ammceIiBaTh IIPpOU3BENEHHE B BHAE CTEIIEHH, YMUTaTh
CTENEHH, WCIO0JIb30BaTh TEPMMHOJIOIMIO (OCHOBaHUE,
II0Ka3aTeAb), BBIYMUCIATH 3HaYeHMsI CTeleHel.
BRINOTHATE HIPUKNUIKY M OIEeHKY 3Ha4eHHH YHCAOBBIX
BBIPasKEHHUH, IIpenjiaraTe ¥ IPUMEHSTH IIPUEMBI IIPO-
BepKM BBIYUCACHUMN.

Vicoip30BaTh MpW BBIYMCIIEHNSIX IIEPEMECTUTEABHOE U
codeTaTeAbHOE CBOMCTBA CAOXKEHUS U YMHOXKEHUS, pac-
IIPEIEAUTEABHOE CBOMCTBO YMHOXKEHHH; (pOpMyJIMpOBaTh
VI IIPUMEHATH IpaBuia IpeoOpa30BaHUs YHUCAOBBIX BbI-
PazkeHH Ha OCHOBE CBOMCTB apu(METHYECKUX AeHCTBUH.




YucaoBble BBIPAKEHUS; IIOPs-
JIOK JIEUCTBUI.

Pemnrenne TEKCTOBBIX 3aad Ha
BCce apudMeTHYeCKHe NefCTBUd,
Ha ABUXKEHHE U IOKYIIKH

MccnenoBaTh YUCAOBBIE 3aKOHOMEPHOCTH, BBIABUIATH U
000CHOBBIBATh I'MIOTE3bI, POPMYIMPOBATh 0000IIEHNS
¥ BBIBOZIBI II0 PE3yABTATaM IIPOBEAEHHOIO HCCAEIOBAHU.
DopMyIMpOBaTh OIpeneIeHNMsI IEAUTEAS U KpPaTHOTO,
Ha3bIBaTh JEAUTEAU K KpaTHBIE YHCAQ; paclo3HaBaThb
IIPOCTBIE U COCTaBHBIE YHCAQ; (POPMYJIMPOBATH M IpUMe-
HATH DpU3HAKM JEAUMOCTH Ha 2, 3, 5, 9, 10; npuMeHATH
aJITOPUTM Pa3A0KEHUS YHCAA Ha IIPOCThIE MHOXKUTEAH;
HaxXOOWUTh OCTATKH OT JAEAEHHS U HEIIOAHOE JacCTHOE.
PacriozHaBaTh MCTHHHBIE U AOXKHBIE BBICKA3BIBAHUA O
HaTypPaABHBIX YHCAAX, MPUBOIUTH IIPUMePbI U KOHTP-
IIPUMEPBI, CTPOUTH BBICKA3bIBAHWMSI U OTPHIAHUSA BBI-
CKas3bIBaHHUU O CBOHCTBAX HATYPAABHBIX YHCEA.
KoncTpynpoBaTe MaTeMaTHU4IecKme IIpesIoXKeHNs C I10-
MOIIIBIO CBA30K «H», «<HAH», (€CAH..., TO...».

Pemate TEKCTOBBIE 3aa4y apH(MMETHIECKUM CII0CO00M,
VICIIOJIB30BaTh 3aBUCMMOCTM MEXIy BEAUYHMHaMHU (CKO-
POCTB, BpEMSI, PACCTOSIHUE; 1I€HA, KOAUYECTBO, CTOMMOCTD
U [p.): aHaJIM3MPOBaTh U OCMBICIIMBATh TEKCT 3a/a4H,
nepedopMyIMpOBaTh YCAOBHE, M3BJIEKaTh HEOOXOANMBIE
J[aHHbIE, YCTAaHABJIMBATH 3aBUCHMOCTH MEKIY BEANYHHA-
MH, CTPOUTH AOTHYECKYIO LETIOYKY PACCYKIECHUH.
MopenvpoBaTh X0, PELIEHHS 3aa49y C IIOMOIIBIO PH-
CYHKa, CXEMBbI, TaOAHUIIBI.

IIpuBoanTH, pa3zdbupars, OoLeHMBATh PA3AUYHBIE PEIIIE-
HUSI, 3allMCH PEIlleHHH TeKCTOBBIX 3a7ad.

Kputudeckn oIeHMBATh IIOAYYEHHBIM PE3yABTAT, OCY-
IIeCTBJIATh CAMOKOHTPOAB, IIPOBEPSS OTBET HA COOTBET-
CTBHE YCAOBUIO, HAXOOUTH OLINOKH.

Pemrate 3a7a4u ¢ IOMOIIBIO Iepebopa BCEX BO3MOKHBIX
BapHUaHTOB.

3HaAKOMMTBCS C MCTOpMeN Pa3BUTHA apU(MOMETHKH




ITpodoaskeriue

Hassanne
paszesia (TeMbl) OcHoBHOe cozep>KaHMe OcHoBHBIE BUABI IesTeTbHOCT 00y4JaromImxcsi
Kypca (41c10 JacoB)
Harnapnaas reo- Touka, mpsamasi, OTPE30K, Ayd. Pacmio3HaBaTh Ha depTexkax, PUCYHKaxX, ONMCHIBaTh, HC-
Metpus. JInann Aomanasg. HsmepeHHEe MOAHWHBEI | IIOAB3Ysl TEPMHHOAOTHIO, M M300pakaTh C IIOMOIIIBIO
Ha IJIOCKOCTH OTPE3Ka, METPUYECKHE E€JMHUIEI | YUepTEKHBIX MHCTPYMEHTOB: TOUKY, IIPSIMYIO, OTPE3OK,
(12 =) usMepeHus AAUHBL. OKPYXKHOCTBb | AyY, YTOA, AOMAHYIO, OKPY2KHOCTb.
U KPYT. PacniosHaBaTh, MPUBOAUTE IPUMEPbI OOBEKTOB pPEaAb-

HOTO MHPa, UMEIOIIUX (POPMY U3yIEHHBIX (DUTYP, OIle-
HUBaTh UX AMHEHHbIE pa3Mephl.

Vicrosib30BaTh AMHENKY ¥ TPAHCIIOPTUP KAK UHCTPYMEH-
Yroa. Ilpsamoi, OCTpBIH, Tymoi TBI JASI IOCTPOEHUS ¥ U3MEPEHUS: M3MEPSITh JAUHY OT-

IIpakTudeckas pabora «[TocTpo-
€HHE y30pa U3 OKPYKHOCTEH».

U pasBEPHYTHIU yrabl. M3mepe- pesKa, BEAMYHHY YIAQ; CTPOUTH OTPE30K 3aIaHHOU JAUHEI,
HIE YTAOB. YTO0A, 38JaHHOH BEAUYHUHBI; OTKJIaAbIBaTh LIUPKYAEM PaB-
Ipakrudeckas pabora «IJloctpo- HbIE OTPE3KH, CTPOUTEH OKPYZKHOCTD 3aIaHHOI0 paauyca.

M300pa>kaTh KOH(UTYPAIIUH TeOMETPUIECKUX (DUTYD U3
OTPE3KOB, OKPY2KHOCTEH, UX JacTel Ha HEAMHOBAHHOM
U KAeTdaToM Oymare; mpeJjiaraTs, OIVMCHIBATh M 00CyXK-
IaTh CIIOCOOBI, aJITOPUTMBI IIOCTPOEHUS.

Pacrio3HaBaTh M M300pakaTh HA HEAMHOBAHHOM U KAET-
JaTol OyMare IpsIMOM, OCTPBIH, TYIIOH, pa3sBEPHYTHIH
YTABI; CpaBHMBATh YTABI.

BprumciaATe IAMHBI OTPE3KOB, AOMaHBbIX.

IToHMMAaTh M WCIOJIB30BaTh IIPV peIIeHWN 3aJad 3aBU-
CUMOCTM MEXIY €AWHUILIAMH MEeTPUYECKOH CHCTEMBI
Mep; 3HAKOMUTBCSA C HEMETPUYECKUMH CHCTEMaMHU MeD;
BBIp@)KaTh JAWHY B PA3AMYHBIX €IMHUIIAX U3MEPEHHS.
MccnemoBate (OUTYpBEl M KOHMUTYPAIIUH, HCIIOAB3YS
U POBBIE PECYPCHI

€HHE YTAOB»




OOBIKHOBEHHbIE
apoom
(48 q)

po6s. IlpaBUABHBIE U HeIpa-
BUABHBIE po6u. OCHOBHOE CBOM-
ctBo apobu. CpaBHeHUe apobeii.

CaOKeHHE U BBIYUTAHUE OOBIK-
HOBEHHBIX [apobeit. CwmelranHast
Opobb. YMHOXKEHUE U OEeACHUE
OOBIKHOBEHHBIX [pobeif; B3auM-
HO-oOpaTHbIE APOGH.

Penienue TeKCTOBBIX 3aaad4, CO-
aepxkanmx apobu. OCHOBHBIE 3a-
[Ja4yu Ha Apo6H.

I[Ipumenenue OYKB OAS 3aIIUCH
MaTeMaTHYeCKHUX BBIPAXKEHUH U
IIPENAOKEHHUN

MopennpoBaTbk B rpadHudecKol, IpeaMeTHOH popMe, ¢
IIOMOIIBI0 KOMITBIOTEpA ITOHATHUS U CBOMCTBA, CBA3aH-
HbIEe ¢ OOBIKHOBEHHOM IPOOBIO.

UnurtaTh M 3amuchiBaTh, CPaBHMBATh OOBIKHOBEHHBIE
apobu, ImpeasiaraTb, 000CHOBBIBATH ¥ 0GCY’KIATH CIIOCO-
ObI yIIOpSIIOYHBaHUS APOOEH.

M300pa>kaTh OOBIKHOBEHHBIE APOOH TOYKAMH Ha KOOP-
OUHATHON IIPAMOM; MCI0Ib30BaTh KOOPAUHATHYIO IIPsi-
MYIO JASl CpaBHEHUS ApPo6eii.

DopMyIMpoBaTh, 3alMCHIBATh C IIOMOIIbI0 OyKB OCHOB-
HOE CBOUCTBO OOBIKHOBEHHOM APOOH; MCII0IH30BATH OC-
HOBHOE CBOMCTBO Apobu A coKpaleHus apobei U mpu-
BeeHUs APOOU K HOBOMY 3HAMEHATEAI.
IIpencraBisATe CMeEIIaHHYIO APOOL B BHIE HEIIPABHAB-
HOM U BBIZIEASITH IIEAYVIO YACTh YHCAA U3 HEIIPABUABHOHU
apoGu.

BeimoasTe apudmMeTnieckme IeVICTBUS C OOBIKHOBEH-
HBIMH JApPOOSIMH; IPUMEHSATh CBOVICTBA apHU(PMETHIECKHUX
OENUCTBUHU [OASI pallMOHAAHW3AIINHU BBIYUCACHUMH.
BBINOTHAT NPUKNUAKY M OLIEHKY PE3yAbBTATa BBIUHCAE-
HUH; Ompenjiarate M IPUMEHATH IIPUEMBI IPOBEPKM BBI-
YUCAEHUH.

IIpoBognTh MCCiIegOBaHMs CBOHCTB ApoOeH, onmupasch
Ha YHUCAOBBIE€ 9KCIIEPUMEHTHI (B TOM YHCAE C IIOMOIIIBIO
KOMITBIOTEPA).

Pacrio3HaBaTh MCTHUHHBIE U AOXKHBIE BBICKA3BIBAHUS O
ApoOsX, HPUBOAUTH IIPUMePBI U KOHTPIIPUMEDPEI, CTPO-
UTHh BBICKA3bIBAHMsSI U OTPUILIAHUS BHICKA3bIBAHUM.
Pemrats TEKCTOBBIE 3ama4u, coAepzKalllye APOOHbIE MaH-
HbIE, U 3a[ja4Yl Ha HAXOXKIEHHE YaCTH IIEAOT0 U IIEAOTO
II0 €r0 YacCTH; BBISIBJISATH MX CXOJCTBA W Pa3Inums.




ITpodoaskeriue

Hassanne
pa3neina (Tembi)
Kypca (41c10 JacoB)

OcHoOBHOe cofep>KaHMe

OcHoBHBIE BUABI IesTeTbHOCT 00y4JaromImxcsi

MogenvpoBars X0 PEIICHUsS 3a4a4dd C IIOMOIIBI0 PH-
CYHKAa, CXEMBbI, TaOAUIIBI.

IIpuBoauTh, pa3bupars, OLEHMBATh PA3AMYHBIE pellle-
HUs, 3allUCH PEIIEHNN TEKCTOBBIX 3a1a4.

Kpurnueckn oreHMBaTh IIOAYYEHHBIH PE3yABTAT, OCY-
[IECTBASITH CAMOKOHTPOAB, IIPOBEPSII OTBET HA COOTBET-
CTBHE YCAOBHIO, HAXOIMUTH OLITHUOKU.

3HAKOMMTBCSL C MCTOPYEN PA3BUTHS aPU(PMETHKU

Harnsoaas
reoMeTpusI.
MHoOroyroapHMKM
(10 q)

MHOTIOyTOABHUKH. YeTeIpéx-
YTOABHUK, MIPSIMOYTOABHHK,
KBajspar.

[IpakTHuueckas pabora «[TocTpo-
€HHE IPAMOYIOABHHKA C 33/1aH-
HBIMH CTOPOHaMMW Ha HEAHHO-
BaHHO# Oymare».

TpeyroabHUK.

[Maomaie ¥ HEPUMETP HPAMO-
YTOABHHUKA U MHOT'OYTOABHHKOB,
COCTaBA€HHBIX M3 IMPSIMOYTOAB-

HUKOB, €IHHHIBI H3MEPEHHH
naomaau. Ilepumerp MHOro-
YTOABHHUKA

OmnmnceIBaTh, MCIIOIB3Ysl TePMUHOJIOTMIO, M300pakaTh C
TIOMOILBIO Y€PTEKHBIX HHCTPYMEHTOB U OT PYKH, MOJEe-
AVPOBATh U3 OyMaru MHOTOYTOABHHUKHU.

ITpuBoaMTH MpMMepbl OOBEKTOB PEAABHOIO MHpPA, UMEIO-
mmx (hOPMy MHOTOYI'OABHHKA, IIPSIMOYTOABHHKA, KBa-
aparta, TPeyTOAbHHKA, OLeHMBAaTh UX AMHEHHbIE Pa3Mephl.
BeramciATe: IEPUMETP TPEYTOABHHKA, IIPAMOYTOABHU-
Ka, MHOTOYTOABHHKA; IAOIIAAb IIPSIMOYIOABHHKA, KBa-
apara.

M300pa>kaTe OCTPOYTOABHBIE, IIPIMOYTOABHBIE M TYIIO-
YTOABHBIE TPEYTOABHUKH.

CTponTh Ha HEAMHOBAHHOM M KAeT4aToi Oymare KBa-
ApaT U IMPSAMOYTOABHUK C 3aJaHHBIMH JAMHAMU CTOPOH.
VccnemoBaTh cBOVICTBA IPSIMOYIOABHHKA, KBagpaTa IIy-
TEM 9KCIIEPUMEHTa, HAOAIOIEHHUS, H3MEPEHHUS, MOIEAU-
poBaHHsA; CpaBHMBAaTh CBOMCTBa KBaapaTa U IIPAMO-
YTOABHHKA.




KoHcTpynpoBaTh MaTeMaTM4ecKue IIpeIIO>KeHMsI C I10-
MOIIBIO CBSI30K «HEKOTOPBIH», «Ar06oi». Pacrio3sHaBath
HCTHHHBIE U AOXKHBIE BBICKA3bIBAHHUS O MHOTOYTOABHH-
Kax, IPUBOAUTH IPVUMEPbI U KOHTPIIPUMEDEI.
WccmemoBaTh 3aBUCMMOCTD IIAOIIAAM KBazapaTa OT JAH-
HBI €I0 CTOPOHBI.

Vicnosib30BaTh CBOVICTBA KBAa[APATHOH CETKH [IAS IIOCTPO-
eHud OUTYpP; pa3dmBaTh IPIMOYTOABHHK Ha KBaJpaThl,
TPEYTOABHUKH;, COCTaBJISITH (PUTYPBI K3 KBaApPaTOB U
IIPSIMOYTOABHHUKOB H HaXOQUTD UX ITAOIIAAb, pa3buBaTh
duUrypsl Ha IIPSIMOYTOABHHKH M KBaJpaTbl U HAXOAUTH
X IIAOIIAME.

BhIpakaTh BEAUYVHY IIAOIIAAH B PA3AMYHBIX €IMHUIIAX
U3MEpPEeHUs METPHYECKOW CHCTEMBI MEp, HOHWMMATh ¥ VC-
0JIH30BaTh 3aBMCHMMOCTM MEXKAY METPUYECKUMH €IU-
HUIIaMH U3MEPEHHUS MIAOIIAIH.

3HAKOMMWTBCSI ¢ IpUMepaMy IpPUMeHeHMsI IIAOIIaIH U
IIepuMeTpa B IIPaKTUYECKHX CUTyaludax. Pernars 3aga-
9y U3 peasbHOH KHU3HHU, IpeasiaraTb M 00Cy>KIaTh pas-
JIMYHBIE CIIOCOOBI PEIlleHHs 331349

HecsaTuaHbIe
apoon
(38 1)

[ecarudyHasa 3aluch apobe.
CpaBHEHHE IECATUYHBIX APOOeii.

[elcTBUY C AECATUYHBIMHU APO-
6samu. OKpyTACHUE IECATUIHBIX
apobeti.

Penrenne TEKCTOBBIX 3aa4, CO-
aepxamnmx apoou. OCHOBHbBIE 3a-
[Jadu Ha gpobu

IIpencTaBiATe HeCATUYHYIO APOOL B BHAE OOBIKHOBEH-
HOM, UMTaTh M 3alMCHIBATh, CPaBHMBATH ECSTHYIHBIE
apobu, IpesiaraTb, 000CHOBBIBATH M 0OCY’KIATh CIIOCO-
ObI YIIOPSIAOYUBAHUS NECATHIHBIX APOOei.
M300pa>kaTh HECATHYHbIE APOOH TOYKAMH Ha KOOPIH-
HATHOH IIPSIMOH.

BpIABIIATE CXOICTBa M pas3jInMums IIPaBHUA apUdMeTHde-
CKHX JEHCTBHUU C HATYPaAbHBIMH YHUCAQMH U AECATUY-
HBIMH OPOOSIMH, OOBSICHATH UX.




ITpodoaskeriue

Hassanne
paszesia (TeMbl) OcHoBHOe cozep>KaHMe OcHoBHBIE BUABI IesTeTbHOCT 00y4JaromImxcsi
Kypca (41c10 JacoB)

Beimonaars apudmMerndyeckue neHcTBUS C AeCATUYIHbI-
MH APOOAMH; BBIIOIHATH OIPUKNUIKY M OIEHKY PE3YAb-
TaTa BBIYMCAECHUH.

IIpuMeHATH cBOVICTBa apU(PMETHIECKUX AeHCTBUM A
paloHaAU3aluH BBIYHCAEHUH.

IIprMeHATH MPaBMIIO OKPYIJIEHNMS NECATUIHBIX APOo06eit.
IIpoBOmWUTE WMcciIeqOBaHMA CBONCTB JECATHUYHBIX IPO-
Geit, omHupasch Ha YHCAOBBIE 3KCIIEPUMEHTBI (B TOM
YHCAE C TIOMOIIIBIO KOMITBIOTEPA), BBIABUIATh TMIIOTE3BI
U IIPUBOJIUTEL UX 060CHOBaHMUS.

Pactio3HaBaTh MCTHHHBIE U AOXKHBIE BBICKA3bIBAHUA O
po6saX, IPUBOTUTE IIPUMepPBI 1 KOHTPIIPUMEDSHI, CTPO-
WUTH BBICKa3bIBaHMA U OTPHIIAHUSA BBICKA3bIBAHHH.
Pemrate TEKCTOBBIE 3a/la4YH, COJEpIKAIMe APOOHbBIE TaH-
Hble, U Ha HAXOXK/IEHHE YaCTH II€AOTO U IIEAOTO II0 €ro
YacCTH; BBIABIIATh MX CXOJICTBA VI PasIMINsL.
MonenupoBaTh X0, PELIEHU 3aJa4Hu C IIOMOIIBIO PH-
CYHKa, CXeMbl, Tabaunsl. IlpuBoauTs, pa3bupars, ome-
HMBATh Pa3AWYHBIE PEIIEHHUs, 3aIllUCH PEIIeHUH TeKCTO-
BBIX 3a7a4.

OmnepupoBaTh APOOHBIMU YHCAAMH B PEAABHBIX KHU3HEH-
HBIX CUTyallHIX.

Kpurudeckn omeHMBaTh IIOAYYE€HHBIN pe3yAbTaT, OCY-
IIECTBASITE CAMOKOHTPOAB, IIPOBEPSII OTBET Ha COOTBET-
CTBHE YCAOBUIO, HAXOAUTE OIIUOKH.

3HAKOMUTBCSI € MCTOPMEN PAa3BUTHUA apHU(MMETHKU




Harnsagaas
reoMeTpusi.
Tena v dpurypsr
B IIPOCTPAHCTBE
(9 9)

MuororpanHuku. V3obpaxkeHue
MHOTOTPaHHUKOB. Moaeau mpo-
CTPaHCTBEHHBIX TEA.

[IpSIMOYTOABHBIM ITapaAACAETIH-
nen, Ky6. PazBépTku Kyba u ma-
passeaemnumiena.

IIpaktuyeckass pabora «Pas-
BEpTKA Kybavr.

O6BéM Kyba, MTPSIMOYTOABHOTO
[IapasAeAeruIieia

PacriosHaBaTh Ha dYepTeXkax, PHUCYHKaX, B OKpY>Kalo-
mieM Mupe IIPSIMOYTOABHBIM ITapasA€AeIluIlen, Kyo,
MHOTOI'DAHHUKH, OIMCHIBATh, WVICIOJIb3ys TEPMMHOJIO-
M0, OIIeHMBATh ANHEHHbIE pa3Mephl.

IIpuBOONTE mpUMepPBI 0OBEKTOB PEAABHOTO MHpPA, HMe-
IoIMX (POPMy MHOTOTPAHHUKA, IPIMOYTOABHOTO ITapaa-
AeAeTIuIIeia, Kyba.

M3o0paxkaTs Ky06 Ha KaeTdaTol Oymare.

VcorenoBaTh cBOVICTBA Kyba, MIPSIMOYTOABHOTO ITapaa-
AEACTIUIIe1a, MHOTOTPAHHUKOB, UCIIOAB3YSI MOJICAH.
PacmiozHaBath M M300pa>kaTk Pa3BEPTKU Kyba U Iapaas-
Aesenturienia. MopgennpoBaTh Ky0 U ITapasA€ACIIHIIe ] U3
OymMaru ¥ IpodYux MaTepHUaA0B, 00BSACHATH CIIOCOD MO-
[EAUPOBaHUS.

Haxogute n3MepeHusi, BBIMUCISATH TAOIIAAb IIOBEPXHO-
CcTH; 00BEM Kyba, IMPSIMOYTOABHOTO IIapPAAAEAECIIUIIENA;
¥CCIIeI0BaTh 3aBUCHMMOCTh 00BEMa Kyba OT JAWHBI €TO
pebpa, BRIABUTaTh M 000CHOBBIBATH IMIIOTE3Y.
HaGronaTe ¥ IpoBOAUTE aHAJIOTMM MEXKY ITOHATUIMH
TIAOIIA U U 00BEMA, IEPUMETPA U TIAOILIAIN [IOBEPXHOCTH.
Pacrmmo3HaBaTh UCTHUHHBIE U AOKHBIE BBICKA3BIBAHHS O
MHOTOT'PaHHHKAaX, IPUBOOUTH IpPUMepbl U KOHTPIIPHME-
PBI, CTPOUTH BBICKa3bIBaHWMS M OTPUIIAHHSA BbICKa3bIBa-
HUH.

PerraTe 3amaum U3 peaabHOH IKU3HU

IToBTOpeHmE
" 00001IIeHIIe
(10 u)

IloBTOpEHHE OCHOBHBIX MOHATHU
U METOJIOB Kypca 5 Kaacca, 0600-
IIeHHUE 3HaHUU

BrruncnsaTe 3HaYEeHUS BBIPaXKEHUM, COZepIKalX HaTy-
pasbHBIEe YHCAQ, OOBIKHOBEHHBIE U AEeCATUYHBIE IPO0H,
BBITIOAHATE ITPeo0pa30BaHUA UHCEA.

BpiOmpare crmoco0 cpaBHEHHSA UHCEA, BBIYHMCAEHHH,
IPUMEHSTH CBOVICTBA apPUMMETHYECKUX NEHCTBUH IAS
panroHaAU3aIlii BbIYUCAECHUH.




ITpoodoarketiue

Hassanne
paszesia (TeMbl) OcHoBHOe cozep>KaHMe OcHoBHBIE BUABI IesTeTbHOCT 00y4JaromImxcsi
Kypca (41c10 JacoB)

Ocy11ecTBIISITh CAMOKOHTPOJIb BBIITOAHSIEMBIX TEHCTBHIH
U CaMOIIPOBEPKY Pe3yAbTaTa BBIYHUCACHHIH.

Permate 3amaun U3 peasbHOH JKH3HH, IPUMEHSITH MaTe-
MaTH4YecKie 3HAHWMA [JAS DELIeHUsd 3a1a4d M3 APYTHUX
y4e6HBIX IIPEIMETOB.

Pemrate 3amaum pasHBIMM CIIOCO0aMM, CpaBHMBATh
crocoGbl PEIlIeHusT 3a4a4H, BbIOMpaTh palMoOHAIbHbBIV

crioco6
6 Kknacc (He meHee 170 u)
Ha3panmne
pa3nesa (TeMbl) OcHOBHOe comep KaHMe OcHOBHBIEe BUIBI IeSITeIBHOCTV 00yJaIoImIyxcst
Kypca (I1c10 9acoB)
HartypansHblie Apudmerniueckre neficTBUS C | BbIIOIHATE apudMeTMUecKye TeVICTBMSI C MHOTO3HAY-
aycia MHOTO3HAYHBIMH HATYPaAbHBI- | HBIMH HATYPAABHBIMH YHCAAMH, HAaXOOWUTH 3HAUEHWMsI
(30 a) MH 4YHCcAaMH. YHCAOBBIE BBIpa- YHCAOBBIX BBIPaXKeHHUI co CKOOKaMu U 6e3 CKOOOK; BbI-
JKEHUs, NTOPSAIOK AEHCTBUH, UC- | YNMCIATh 3HAYeHWMsI BBIPAXKEHUM, COAEPIKAIIMX CTEIIEHHU.
TIOAB30BaHHE CKOOOK. OKpyrae- | BbIIOIHATH NIPUKMAKY M OLEHKY 3HAYEHHH YHCAOBBIX
HUe HATYPaABHBIX YHCEA. BBIPAKEHUH, IPUMEHATh IMPUEMBI IIPOBEPKM PE3YABTATA.
JleAUTeAr ¥ KpaTHBIE YHCAQ; VIcrioib30BaTh IPY BBITHCICHNSAX IEPEMECTHTEABHOE H
HAUGOADIITHI OB MeAnTeAh 1 | COYETATEABHOE CBOMCTBA CAOXKEHHS W yMHOXKEHHH, pac-
HauMeHbIIIEe OBIIee KPATHOE. peIeAUTEAbHOE CBOMCTBO YMHOXKEHUS OTHOCUTEABHO

CAOIKEHHUSsI, CBOMCTBA apuUPMETUIECKUX AeUCTBUH.




Pa3znozkeHHe 4yucAaa Ha IIPOCTHIE
MHOXKHUTEAHU. [JeAUMOCTh CyMMBI
U Ipomus3BeneHud. [leaeHue ¢ oc-
TATKOM.

Penrenne TeKCTOBBIX 3a4a4

WccmepoBaTth YHCAOBBIE 3aKOHOMEPHOCTH, IIPOBOAUTH
YHCAOBBIE DKCIIEPUMEHTHI, BBIIBUTATh 1 000CHOBBIBATH
THUIIOTE3bI.

DopmyMpoBaTh OIpeneeHNUs AEAUTEAd U KPaTHOTO,
HAUOOABIIIETO OOIIETO MEAUTEAS U HAUMEHBIIIETO OOIIETO
KpPaTHOTO, IIPOCTOT0 U COCTABHOI'O YUCEA; HMCIIOAB30BATh
9TH MOHATHUS IIPU PEIIeHNH 3aaad.

IIpuMeHATP aJrOpUTIMbI BBIYHCACHHS HAHUOOABIIIETO
OOILIETO JeAUTEAd U HaWMEHBIIIEro OOIIEero KpaTHOTO
ABYX YHCEA, aATOPUTM PA3A0KEHHUS YHCcAA Ha IIPOCThIE
MHOXKHUTEAH.

MccnenoBaTh yCAOBHS OEAMMOCTH Ha 4 U 6.
WMcciemoBaTh, 00cy>XaaTh, (popMyIMpoBaTh 1 000CHO-
BBIBaTh BBIBOJ O YETHOCTU CYMMBI, IIPOU3BEIEHUSI: ABYX
4E€THBIX YHUCEA, IBYX HEUYETHBIX YUCAE, YETHOI'O U HEUYET-
HOTO YHCEA.

WccnemoBaTh cBOVICTBA JEAMMOCTH CYMMBI U IIPOH3BeE-
MEHUS YHCEA.

IIpuBOOMTE IpUMepHI YHCEA C 3aJaHHBIMU CBOMCTBaMH,
pacno3HaBaTh BepHBIE ¥ HeBepHbIe YTBEPKICHUS O
CBOMCTBaxX 4YHCEA, OIPOBEpraTh HEBEPHbBIE YTBEPKAECHUS
C IIOMOIIIBI0 KOHTPIPHUMEPOB.

KoHcTpynpoBaThk MaTeMaTuvecKye IpeasIoyKeHus C I10-
MOIIIBIO CBLA30K «H», «MAH», «€ECAH..., TO...».

Pemrare TEKCTOBBIE 3a/1a9U, BKAIOUATOIIHUE TTOHITUS I€e-
AUMOCTH, apu(PMETHIECKHUM CIIOCOOOM, HCIIOAB30BaTh
nepebop BCeX BO3MOKHBIX BapPHUAHTOB.

MogenupoBarhk X0, PEIIEHHUS 3a4a4H C IIOMOIIBIO PU-
CYHKAa, CXeMbI, TaOAUIIBI.

IIpuBoonTh, pa3dupaTh, OLlEHMBATh PA3AUYHBIE PEIlIe-
HUS, 3aIIUCHU PEeIIeHNH TeKCTOBbIX 3a/1a4.




ITpodoaskeriue

Hassanne
pa3neina (Tembi)
Kypca (41c10 JacoB)

OcHoOBHOe cofep>KaHMe

OcHoBHBIE BUABI IesTeTbHOCT 00y4JaromImxcsi

KPI/ITI/I‘IQCKI/I OLI€eHMBAaThb HOAy‘{eHHBIﬁ pe3yapTaT, HAXO0-
JAHUTH OI_T_II/I6KI/I, OCYIIECTBAATHE CaMOKOHTPOAB, IIPOBEPAS
OTBET Ha COOTBETCTBHUE YCAOBHIO

Harnsoaas
reoMeTpus.
IIpsamb1e HA
ILUTIOCKOCTH

(7 )

[leprieHAVKyASIpHBIE IIPIMBIE.
[TapasreabHBIE TIPSIMEBIE.

Paccrosnue Mexay AByMd TOY-
KaMH, OT TO4YKH 10 HpHMOﬁ, JAH-
Ha IIyTH Ha KBaI[paTHOfI CETKE.

[TpuMepebl IPAMBIX B IIPOCTPAaH-
CTBE

PacniosnaBaTh Ha 4epTeKax, pPUCYHKaxX CAydad B3auM-
HOTO PAaCIOAOXKEHHS ABYX NPAMBIX.

M300pa>kaTh ¢ IIOMOIIBIO UePTEXHBIX MHCTPYMEHTOB Ha
HEAMHOBaHHOM M KAeT4YaTol OyMare [Be IepeceKaroIly-
ecd IpAMBIE, BE MTapaAACABHBIE IIPAMBIE, CTPOUTH IIPH-
MYIO, TIEPIIEHINKYAAPHYIO JaHHOM.

IIpuBOANTE IpUMepPBI IAPAAAEABHOCTH U IEPIIEHIHKY -
AFIPHOCTH IIPAMBIX B IIPOCTPAHCTBE.

PacnossaBaTh B MHOTOYTOABHHKAX IIE€PIEHAUKYAIPHBIE
U IIapasA€AbHBIE CTOPOHEBI. V300pa)kaTh MHOTIOYIOAB-
HUKHU C NapasA€ABHBIMH, IEPIIEHAUKYAIPHBIMH CTOPO-
HaMH.

Haxomute paccTosgHue MEXXAy AByMd TOYKaMH, OT TOY-
KU 10 IIPMOM, TAMHY IIyTH Ha KBaJPAaTHOM CETKE, B TOM
4HCA€ HCIIOAB3Ys IIU(PPOBbIE PECYPCHI

Opoou
(32 4)

OO6bIKHOBEHHAas ApobOb, OCHOBHOE
CBOMCTBO [po0H, COKpallleHHEe
apobett. CpaBHEHUE U YIIOPSIIO-
yuBaHUe apobeii.

JecaTuaHble gpobu U MeTpude-
CcKasl CUCTeMa Mep.

CpaBHUBAThP M yHOPsIAOYMBATh APOOH, BBIOMpATH CIIO-
cob cpaBHeHUs Apobeii.

IIpencraBisATh AeCATUYHbBIE APOOH B BHUAE OOBIKHOBEH-
HBIX Apobel 1 OOBLIKHOBEHHBIE B BUIE AECATUYHBIX, VC-
TI0JIb30BaTh 3KBWBAJICHTHBIE IIPeICTaBIeHMUsA IPOOHBIX
4HCceA NIPU UX CPABHEHHUH, IIPU BBIMHCACHHUSIX.




Apudmernyeckue naeficTBUS C
OOBIKHOBEHHBIMHM U HECSITUYHBI-
MU IpOOSMU.

OrHoitenue. /leaeHre B JaHHOM
oTHolleHnu. MaciTab, mporop-
LS.

Ilonarue nporneHTa. Brraucae-
HHE IIPOLIEHTa OT BEAWYHHBI U
BEAWYHHBI I10 €€ IIPOIIEHTY.

Pelnrenue TeKCTOBBIX 3a7a4, CO-
Aep3KaImx ApoOHu U IPOIEHTHI.

IIpakTuyeckass pabora «OTHO-
IIeHHE JANUHBI OKPYKHOCTH K €€
oHaMeTpy»

Vlcniosip30BaTh AECATHUYHBIE APOOU IIPH IpeodpazoBaHUU
BEAHYHH B METPHYECKOH CHCTEMe Mep.

BrInotHATE apudMeTHiecKe IeVICTBUSI C OOBLIKHOBEH-
HBIMH U JECATUYHLIMH IPOOSIMH.

Beruncinare 3HAUEHUS BLIPAsKEHUH, COAEPIKAIIMX OOBbIK-
HOBEHHBIE U JECITHUYHBIE APOOHU, BBIIIOAHATH IIpeobpa-
30BaHUg Apobeil, BBIOMpPATh CII0CO0, MPMMEHSITh CBOVI-
cTBa apuUPMETHIECKHUX NEHCTBUH AT PallMOHAAW3AIINU
BBIYHCACHHUH.

CocTaByIsATh OTHOIIEHHUS U IIPOIIOPITUH, HAXOAUTH OTHOIIIE-
HHE BEAWYHH, JEAUTH BEANUHHY B JAHHOM OTHOIIIEHUH.
HaxomnTe 3KCIepMMEHTAIBHBIM IYyTEéM OTHOIICHHE
JAVHBI OKPYKHOCTH K €€ TuaMeTpy.
VHTepnpeTpoBaTh MacliTab KaK OTHOIIEHHE BEAWYHH,
HaxoOuTh MacIITab MmaaHa, KapThl U BBIYHCALITL PaCCTO-
AHUS, UCIIOAB3ysd MacuITab.

OGBsICHSITH, YTO TAKOE IIPOIIEHT, YIIOTPEOAITE 060POTHI
pedr CO CAOBOM «IIPOIIEHT». BBIpakaTh IIPOIIEHTHI B
Apobsgx 1 Apo6H B MPOIEHTAX, OTHOIIEHNE IBYX BEAUIHNH
B IIPOLIEHTAX.

BBIYMUIATH IIPOIIEHT OT YHCAA U YHUCAO II0 €T0 IIPOLIEHTY.
OKpyIIaTh APOOH U IPOLEHTBI, HAXOAUTh IIPUOANIKE-
HUS YHCEA.

Pemrare 3amaum Ha 4aCTH, IIPOILEHTHI, IIPOIIOPIIHUY, Ha
HaXO0XKIEeHUe APoOU (IPOIEHTA) OT BEAUYHHBI U BEAUYH-
HBI TI0 eé Apobu (IPOIIEeHTY), APOOHU (IIpPOolleHTa), KOTO-
pBIil coCTaBAgEeT OfHA BeAMYHHA OT Apyroi. IlpmBomwrs,
pa3bupars, OLleHMBATH PA3AUYHBIE DPEIIEHUS, 3aIIHCH
pellIeHn TeEKCTOBbIX 3a1ad.

M3BiekaTe MHpOpMaLMIO U3 TaOAUIL U AHArPAMM, HH-
TepIPEeTUPOBATh TAOAMYHbIE NAaHHBIE, OIPENEAITh Ha-
GoAbIllee U HAUMEHBbIIIEe U3 IPEACTABACHHBIX JAHHBIX




ITpoodoarketiue

Hassanne
pa3neina (Tembi)
Kypca (41c10 JacoB)

OcHoOBHOe cofep>KaHMe

OcHoBHBIE BUABI IesTeTbHOCT 00y4JaromImxcsi

Harnsnoaast
reoMeTpus.
CumMmeTpus
(6 9)

OceBaga cumMeTpus. LleHTpasb-
Hasl CUMMETPHSI.
[TocTpoenue
duryp.
[IpakTuyeckasa pabora «OceBas
CUMMETPHUSI.

CHUMMETPUYIHBIX

CI/IMMeTpI/IH B IIPOCTPAHCTBE

Pacmio3HaBaTh Ha depTeikax U U300pazkeHHUIX, m300pa-
>KaTh OT PYKH, CTPOUTH C IIOMOIIBI0O HHCTPYMEHTOB (hH-
Iypy (OTPEe30K, AOMAaHyIO, TPEYTOABHHK, IIPSIMOYTOAB-
HUK, OKPYKHOCTB), CHUMMETPHUYHYIO HaHHOH OTHOCH-
TEABHO IIPSIMOH, TOUKHU.

Haxonuth npmMepbl CHMMETPHHU B OKPYZKAIOLIEM MUDE.
MopenmpoBatk U3 OyMaru ABe (PUIYPbI, CHMMETPUYHBIE
OTHOCHTEABHO IIPSMOH; KOHCTPYMpPOBaTh I'€OMETpHUYIE-
CKHe KOH(MUIypallUM, HCIIOAB3Ysl CBOMCTBO CHUMMETDPHH,
B TOM YHCA€ C IIOMOIIBIO IIH(POBBIX PECYPCOB.
VccrienoBaTh CBOMCTBA U3Y4EHHBIX (DUTYD, CBI3aHHbBIE
C CHMMeTpHeEH, HCIIOAB3YS 9KCIIEPUMEHT, HaOAIOIEeHHE,
MOJIEAUPOBAaHHE.

OO00CHOBBIBATH, OIIPOBEPraTh C IIOMOIIBI0 KOHTPIIPHUME-
POB yTBEPKACHUA O CUMMETPUH (PUTYD

BeipakeHus
¢ OyxBamMm
(6 )

ITpuMeHeHHe OYKB OAS 3aIlHCH
MaTeMaTH4YECKUX BBIPaKCHUM H
IpegAOKEeHHM. BykBeHHEBIE BBI-
paskeHus U 4YHCAOBBIE IIOACTA-
HOBKH.

BykBeHHBIE paBEHCTBA, HAXOXK-
JICHHE HEN3BECTHOIO KOMIIOHEHTA.
DopmyabL

Vicrionib30BaTh OYKBBI OAS OOO3HAYEHHS YHCEA, IIPH
3aIllUCH MaTeMaTHYeCKHUX YTBEPKAEHUH, COCTABASTH
OyKBEHHbIE BBIPAZKEHHS II0 YCAOBHIO 3aJa4H.
ViccirenoBaTh HECAOIKHBIE YHCAOBBIE 3aKOHOMEPHOCTH,
HCIIOAB30BaTh OYKBBI AT HX 3aIIHCH.

BeIumcIsATe YMCAOBOE 3HAUYeHHe OyKBEHHOTO BBIpazKe-
HUS IIPYU 3aJIaHHBIX 3HAYEHUIX OYKB.

3ammceIBaTh (pOpMYJIBL IIEPUMETPA U IIAOLIAIN IIPSIMO-
YTOABHHKA, KBaapaTa; AAWHBI OKPYXKHOCTH, ITAOIIAIH
KPyTa; BBIIOJIHATH BBIUVCIEHNA 10 3TUM (DOPMyAaM.




CocraBiaTe ¢opMysbl, BbIpasKamollye 3aBHCHMOCTH
MeXAy BEeAMYWHAMH: CKOPOCTH, BPEMs, PACCTOSHUE; IIe-
Ha, KOAUYECTBO, CTOMMOCTD; IIPOM3BOAUTEARHOCTH, Bpe-
MsI, 00bEM paboThl; BBIIIOAHATH BBIYUCAECHUS II0 3TUM
dopmyaam.

HaxognTe HEN3BECTHBIH KOMIIOHEHT apU(PMETHIECKOTO
neHCcTBUS

Harnsagaas
reoMeTpuisi.
Duryper

Ha IUIOCKOCTM
(14 )

YeTbIpEXYrOABHUK, IIPHUMEDPBDI
4eTbIPEXYTOABHUKOB.  [Ipamo-
YTOABHHUK, KBaApaT: CBOMCTBa
CTOPOH, yTAOB, AUArOHaAEH.

Hsmepenue yraoB. Buael Tpe-
YTOABHHUKOB.

IepumeTp MHOTOYTOABHUKA.
INaomans curypel. PopMyAbI
IIepuMeTpa U IAOLIAAH IIPSIMO-
yroABHHKA. [IpubAMzKEHHOE H3-
MepeHUe IAOIIaau (PUTYP.

IIpakTtuyeckas pabora «Ilao-
@b Kpyra»

M306pa>kaTh Ha HEAHMHOBAHHOM M KAeT4aToM Oymare c
HCIIOAB30BaHHUEM YEPTEXKHBIX UHCTPYMEHTOB YE€ThIPEX-
YTOABHUKH C 33JaHHBIMH CBOMCTBaMH: C IAPAAACABHBI-
MH, IEPIEHANKYAIPHBIMH, PABHBIMH CTOPOHAMH, IIPSI-
MBIMH yTAQMH U ApP., PABHOOEAPEHHBIH TPEYTOABHUK.
IIpenmarare M 00Cy>XKHgaTh CIOcoObI, ajJITOPUTMBI IIO-
CTPOEHHH.

VicciremoBaTh, HCIIOAB3YSl 3KCIIEPHUMEHT, HaOAIO/IeHUE,
MOJEAUPOBAHHE, CBOVICTBA IIPAMOYTOABHHKA, KBajpara,
pas3buBaTh Ha TPEYrOABHUKH. OGOCHOBBIBATH, OIIPOBEP-
raTh C IIOMOIIBIO KOHTPIIPUMEPOB YTBEPKAECHUS O IIPs-
MOYTOABHHKE, KBaJpaTe, paclo3HaBaThb BEPHBIE M HeE-
BE€pHbBIE YTBEPKICHHU.

VI3MepsATh M CTPOUTBH C IIOMOLIBIO TPAHCIIOPTUPA YTABL, B
TOM 4YHCA€ B MHOI'OYI'OABHHKE, CpaBHMBATh yTABI; pac-
II03HaBaTh OCTPHIE, IIPSIMBIE, TYIIble, PA3BEPHYTHIE YTABL.
PacniosHaBaTh, M300pa’kaThb OCTPOYTOABHBIH, HIPSAMO-
YIOABHBIM, TYIIOYTOABHBIM, PaBHOOEIPEHHBIH, PaBHO-
CTOPOHHUH TPEYTOABHUKH.

BerancisaTe nepuMeTp MHOTOYTOABHHKA, ITAOIIAb MHO-
rOyroAbHHKa pa30HeHHeM Ha IIPSIMOYTOABHHMKM, Ha paB-
Hble (DUTYPBI, UCIIOAB30BATh METPHYECKHE €IHHHIIBI H3-
MEPEHHUA JAWUHBI U IIAOIIAIH.




ITpoodoarketiue

Hassanne
pa3neina (Tembi)
Kypca (41c10 JacoB)

OcHoOBHOe cofep>KaHMe

OcHoBHBIE BUABI IesTeTbHOCT 00y4JaromImxcsi

Vcnonp3oBaTh NpUOIVMOKEHHOE M3MepeHme JAUH U IIAO-
maaed Ha KaeTdaTod Oymare, IpHOAMKEHHOE U3Mepe-
HHE JAUHBI OKPYXKHOCTH, IIAOLIAAU Kpyra

Iono>xureabHbIE
M OTpUIIaTe/IbHbIE
uncia

(40 q)

Lleable uncaa. Momyab d4mcaa,
reoMeTpHUdecKas HHTepIIpeTa-
ua MoAyAs. UucaoBbIE IIpOMe-
KYTKH.

[ToAOKUTEABHBIE H OTPHULIATEAD-
Hble yrucaa. CpaBHEHHE II0AOXKH-
TEABHBIX U OTPHUIIATEABHBIX YH-
ceA. ApudmMeTHdeckre AefCTBUS
C TIOAOKUTEABHBIMH U OTPHIIA-
TEABHBIMH YHCAAMH.

Pemmenune TeKCTOBBIX 3a1a4

IIpuBoauTE NpUMepHI HMCIIOAB30BAHHSA B PEAABHON XKH3-
HHU ITOAOXKUTEABHBIX U OTPHUIIATEABHBIX YHCEA.
M300pa>kaTe II€ABIE YHCAQ, IIOAOKUTEABHBIE X OTPHIIA-
TeABHBIE YHMCAA TOYKaMU Ha YUCAOBOM NPAMOH, MCIIOJIb-
30BaTh YHCAOBYIO IIPSAMYIO JAS CPaBHEHUS YHCEA.
IIpuMmenaTs IpaBuIa CpPaBHEHHS, yHOPAJOYMBATEL IiE-
ABI€ YHCAQ; HAXOOUTHh MOIYAb YHCAA.

®opmynnpoBaTh NpaBuia BEIMHUCACHHUSA C IIOAOXKHUTEAD-
HBIMH U OTPHIIATEABHBIMHU YHCAQMH, HaAXOOAUTH 3Hadve-
HUA YHCAOBBIX BBIPDaKEHHM, COAepzKallluX AEHCTBHSA
C HOAOXKMTEABHBIMU U OTPULIATEABHBIMH YHCAAMH.
IIpuMeHATH CBOVICTBA CAOXKEHHS M YMHOXKEHHS A
npeoOpa3oBaHts CyMM H IPOU3BEAEHUH

IIpencraBienmne
TTaHHBIX
(6 =)

IIpsIMOYTOABHASI CUCTEMA KOOP-
AWHAT Ha MAOCKOCTH. KoopauHa-
TBHI TOYKHU HA ITAOCKOCTH, abCIHC-
ca ¥ opauHATa.

CroabyaTble M KpPyroBble OHA-
rpaMMBbI.

IIpakTudeckaa pabora «I[Toctpo-
€HUE quarpamMm».

OOBSICHATE M WUIIOCTPUPOBATH IIOHSITHE IIPSIMOYTOAb-
HOM cHCTeMBl KOOpAVHAT Ha ITAOCKOCTH, UCIIOAB30BaTh
TE€PMHHOAOT'HIO; CTPOUTHh Ha KOOPAWHATHOH ITAOCKOCTH
TOYKH U (DUTYPHI 10 3aJaHHBIM KOOPAUHATAM, HaXOOUTh
KOOPAUHATHI TOYEK.

Uwnurate croab4UaTBle M  KPYyroBble AUarpaMMBbI;
MHTePIIPeTHPOBaTh JAaHHBIE; CTPOUTH CTOADYATEIE nMAa-
TpaMMBEI.




Perrenue TEKCTOBBIX 3a7ad, CO-
[epIKAIMX TaHHbIE, IIPEACTaB-
A€HHBIE B TabAMIIAX U Ha qUa-
rpammax

Vicrionip30BaTh MHQpOpPManuio, IPeACTaBACHHYIO B Ta-
Oanllax, Ha AuarpaMMax JAs PelIeHHs TeKCTOBBIX 3aaad
U 3a7a4 U3 PearbHOH KHU3HU

Harnamaas
reoMeTpusi.
Durypsl

B IPOCTPaHCTBe
© 1)

[IpsIMOYTOABHBIH ITapaAAEAETIH-
nen, Kyo, mpusMma, IMHUpaMuza,
KOHYC, IIMAMH/ID, I1ap u cdepa.
H306pazkeHre IIPOCTPaHCTBEH-
ueIX puryp. [Ipumepsr pasBép-
TOK MHOTOTPAHHUKOB, IIHAMH-
Ipa | KOHyca.

IIpakTuyeckas pabora «Cosna-
HHE MOJeAell IIPOCTPAHCTBEH-

HBIX (PUTYP».

TlousiTe 00BEMA; €MUHHUIIBI H3-
MepeHust oopéma. O6BEM TIPsSIMO-
YTOABHOTO  IIapaAA€ACTIHIIeNa,
Kyb6a, popmyanl 06bEMa

PacnosHaBaTh Ha YepTreiKax, PUCYHKax, OIMCHIBATH ITH-
paMunay, Ipu3My, HUAHUHAP, KOHYC, IIap, uM300pakaTh
UX OT PYKH, MOIeIMpoBaTh U3 Oymaru, IAaCTHAWHA,
IIPOBOAOKH U Ap. IlpuBOAUTE IpMMepbI 00BEKTOB OKPY-
JKAIOIIEro MHpa, UMEIOIINX (hbOPMBI Ha3BaHHBIX TEA.
Vcnonbs30BaTh TEPMMHOJIOIMIO: BEPIINHA, peOpo, I'paHb,
OCHOBaHHE, BBICOTA, PAIUYC U AUAMETD, Pa3BEéPTKA.
VIsy4darh, UCIIOAB3YSI S9KCIIEPUMEHT, HaOAIOIeHHE, U3Me-
peHHte, MOAEAUPOBaHHE, B TOM YHCAE KOMITBIOTEPHOE, U
OIMCHIBATH CBOVICTBA HA3BAHHBIX TEA, BBISIBIISITH CXOI-
CTBa M PasIM4gus: MEXAY TUPaMUIOH U IIPU3MOH; MeK-
Oy IUAHMHAPOM, KOHYCOM U IIIapOM.

PaciosHaBaTh pPas3BEPTKH IapasieACIIHIlea, Kyoa,
IIPU3MBI, IHPAMHUIBI, KOHyCa, HUAUHAPA; KOHCTPYUPO-
BaTh JaHHbIE TeAA U3 PAa3BEPTOK, CO31aBaATh UX MOIEAH.
Co3maBaTh MOJe/IN IIPOCTPAHCTBEHHBIX (huryp (u3 Oyma-
TH, IIPOBOAOKH, ITAACTHAMHA U IP.)

VI3MepsTH Ha MOAEJISIX: JAUHBI PEOEP MHOIOIPAHHUKOB,
AUaMeTp Iapa.

BrIBoIuTh popMyITy 00BEMA IIPSIMOYTOABHOTO IIapase-
AeTIHIIesia.

Berancnare no dpopmyam: 066EM NPAMOYTOABHOTO IIa-
passesenuniesia, Kyba; HCIIOAB30BATh €IMHHIBI H3MeEpe-
HHUS 00BEMA; BBIUMCIATH 00BEMBI TEA, COCTABAEHHBIX K3
Ky0O0B, ITapasreAeIIUIIeOB; pellaTh 3aaui C PeaAbHbI-
MH [IaHHBIMH




ITpoooasxernue

Hassanne
paszesia (TeMbl) OcHoBHOe cozep>KaHMe OcHoBHBIE BUABI IesTeTbHOCT 00y4JaromImxcsi
Kypca (41c10 JacoB)
ITosTOpenme, [ToBTOPEHHE OCHOBHBIX ITOHATHU BprunciasaTh 3Ha4YEHUS BBIPaXKEHUM, colepxKallux HaTy-
00o00meHme, U METOJI0B KypcOB S U 6 KAAcCCOB, paAbHBIE, IleAble, ITOAOKUTEABHbIE M OTPUIlATEALHBIE
cyUcTeMaTvM3anms obobIieHre M CHCTeMaTH3allus | YHCAA, OOBIKHOBEHHBIE M HECATUYHBIE APOOH, BBIIIOA-
(20 g) 3HaHUU HATH Ipeobpa3oBaHUd YHUCEA U BbIPAKEHUH.

Bei0mpaTre crmoco® CcpaBHEHHsS ¢YHCEA, BBIMHCAECHHU,
NIPUMEHSITh CBOVICTBA apU(MMETHUECKUX AEHCTBUU mad
panroHaAu3aIuu BEIYHCACHUN.

Permtate 3amaum U3 peasbHOH >KHU3HU, IPUMEHATh MaTe-
MaTu4decKue 3HaHMS [AG PeEIIeHUs 3aaad W3 APyTUx
IpeaMEeTOB.

Pematp 3amaun pa3sHBIMM CIIOCO0aMM, CpaBHUBATh, BbI-
OMpaTh cII0COOBI PEIICHUS 3aa4H.

OcyniecTBIATE CAMOKOHTPOJIb BEIIIOAHIEMbIX AEHCTBUM
U CaMOIIPOBEPKY Pe3yAbTaTa BbIYHUCACHUU

ITpu pazpaboTke pabouei MporpaMMbl B TEMATHIECKOM ITAQHUPOBAHUH TOAXKHBI OBITEH VITEHBI BO3MOXK-
HOCTH HCIIOAB30BAHHUS ACKTPOHHBIX (IIHU(PPOBBIX) 00pa30BaTEABHBIX PECYPCOB, SIBASIOIIHXCS yIeOHO-MeTo-
OUYEeCKUMH MaTepHasaMH (MyABTHMEIHUHHBIE IPOrPAMMBI, SAEKTPOHHBIE YIeOHHUKH U 3aJa9HUKH, dACK-
TPOHHBbIE OMOANOTEKH, BUPTYaAbHbIE Aa00paTOPHUH, UTPOBbIE IIPOTPAMMBI, KOAAEKITUH ITH(POBBIX 06pa3o-
BaTeABHBIX PECYPCOB), HCIIOAB3YEMBIMH A OOYUEeHHS M BOCIHTAHHS PA3AWYHBIX TPYII II0AB30BaTeAeH,
NIPEACTABACHHBIMH B 3A€KTPOHHOM (LH(POBOM) BHIAE U PEAAH3YIOLUIUMHU IUAAKTHYEeCKHe Bo3MoxkHOCTH UKT,
comepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATEABCTBY 00 00pa3oBaHHUM.



PABOYASA NMPOrPAMMA YHYEBHOIO KYPCA
"ANrEBPA". 7-9 KIACCbI

LEIN U3YHEHUA YHEBHOIO KYPCA

Aarebpa sBASETCS OAHUM K3 OIOPHBIX KYPCOB OCHOBHOM IIKOABI:
oHa obecrieurBaeT H3y4YeHHE APYTUX AUCIHUIIAWH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK ¥ I'YMAaHHUTAPHOTO ITUKAOB, €€ OCBOEeHHE HeOoOX0IHUMO
AT TIPOOAKEHUST 00pa30BaHUd U B IIOBCEIHEBHON JKU3HU. Pa3Bu-
THE y 00yJaroIUXCs HAYIHBIX [IPEACTABACHUN O IIPOUCKXOKIECHUHU
U CYILIHOCTH aArebpandecKux abCTpakIlui, criocobe OoTpazkeHHs
MaTeMaTUIECKON HAyKOU ABAEHHUI W IPOIECCOB B MPUPOJE U 0OIIIe-
CTBE, POAU MATEMAaTHIECKOTO0 MOJAEAUPOBAHUS B HAYYHOM I103HA-
HUU U B MPAKTHKE CIIOCOOCTBYyeT (POPMHUPOBAHUIO HAYIHOTO MHPO-
BO33PEHUA U KAa4€CTB MBIIIACHHUA, HeO6XOJlI/IMBIX AAd agaliTalliy B
COBpeMEHHOM I poBoM obmiecTBe. M3ydyeHne aareOpbl €CTECTBEH-
HBIM 00pa3oM obecrieYnBaeT Pa3BUTHE YMEHHUs HaOAIOIATh, CPAaBHU-
BaTh, HAXOAUTH 3aKOHOMEPHOCTH, TPeOyeT KPUTHIHOCTH MBIIIIAE-
HUs, CITIOCOOHOCTH apryMEHTUPOBAHHO OGOCHOBBIBATHL CBOU [eii-
CTBUS U BBIBOIBI, (DOPMYyAUPOBATh yTBepKAeHUsa. OCBOEHHE Kypca
aareOpnI o0ecriednBaeT Pa3BUTHE AOTHYECKOTO MBIIIIACHUS o0yda-
IOIIMUXCA: OHH HCIIOAB3YIOT AEAYKTHUBHBIE W HHAYKTHUBHBIE pac-
CyXaeHusl, 0000IIeHe U KOHKPETU3AIIHNI0, abCTparupoBaHye U aHa-
aroruo. ObGydeHne aasrebpe MIpenrosaraeT 3HAYUTEABHBIH 00BEM
CaMOCTOSITEABHOM [EeATEABHOCTH OOYydYaloIHUXCs, MIOTOMY CAMOCTO-
STEABHOE PEIIeHUEe 3a/aY €CTECTBEHHBIM 00pa30M SIBASIETCS PEAAH-
3arue AeaTeAbHOCTHOTO ITPUHIINNA OOyIeHHS.

B cTpykType mporpamMmbl yueGHOTo Kypca «Aarebpar» OCHOBHOM
IIIKOABI OCHOBHOE MECTO 3aHMMAIOT COAEpPKATEAbHO-METOIUUECKHE
AMHHH: «HHCAA U BBIYHCACHHS; «AAT€OPANMYIECKHE BBIPATKEHHUSI;
«YpaBHEHHd U HepaBeHCTBar»; «DPyHKIUN». Kaxkpgad U3 3THX CO-
[EePKATEABHO-METOAUIECKUX ANMHUY Pa3BUBAETCS HA IIPOTIKEHUHU
TPEX AET U3yUEHHUs KypCa, ECTECTBEHHBIM 00pPa30M ITepEmAeTasCh U
B3aUMOJENCTBYsI C APYTHMHU €TI0 AMHUSIMH. B X0/1e u3ydeHust Kypca
O6y‘-IaIOI.U,HMC5-I IPUXOOUTCA AOTHYECKHU pPaCCyzXKAaThb, HCIIOAB30BAaTh
TEOPETUKO-MHOXKECTBEHHBIM SI3bIK. B CBSI3U C 9THUM I1EAECOO0OPA3HO
BKAIOYHUTE B IIPOTPaMMy HEKOTOPBIE OCHOBBI AOTHUKH, ITPOHU3BIBA-
IOIlFE BCE OCHOBHBIE Pa3eAbl MATEMATHUYECKOTO 00pa30BaHUs U
CITOCOGCTBYIOIIME OBAAEHUIO OOYJAIOIMMUCS OCHOB YHHUBEPCAADb-
HOTO MaTeMAaTHYECKOTO sI3bIKa. TakuM o0pazoM, MOKHO yTBEPIK-
[aTh, 9YTO COMEPIKATEABHOM M CTPYKTYPHON OCODEHHOCTBIO Kypca
«AAarebpar SIBASIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.



CopepzkaHue AMHHUHK «HHcAa U BBIYHCAEHHS» CAYZKHUT OCHOBOH
OAS TaABHEUIEro M3y4eHHs MaTeMaTHKH, CIIOCOOCTBYeT Pa3BUTHUIO
y O0yYarOIMXCs AOTHYECKOT0 MBIIIACHHS, (POPMHUPOBAHUIO YMEHHS
TIOAB30BATLCH AATOPUTMAMH, a TaK¥XKe IIPHOOPETEeHHI0 ITpaKTHIe-
CKUX HABBIKOB, HEOOXOAUMBIX IAS ITOBCEIHEBHOM XKH3HU. PazButHe
TIOHATHS O YHCA€ B OCHOBHOH IIIKOAE CBH3aHO C PaAllHOHAABHBIMHU U
UPPaIlOHAABHBIMU YHCAAMH, (DOPMHUPOBaAHUEM IIPEACTABACHHUU O
OEeHACTBUTEABHOM 4YHCAe. 3aBepIleHUEe OCBOEHHS YHUCAOBOM AWHHUU
OTHECEHO K CTapIllEMy 3BEeHY OOIIEro 00pa30BaHUs.

CopmepskaHue OIByX aAre0pamdecKuX AMHUE — «AareOpandeckue
BBIpAKEHHUs» U «YpPaBHEHUS M HEPABEHCTBa» CIOCOOCTByeT (hopMHU-
POBAHHUIO y OOyYaArOIUXCS MaTeMaTH4YeCKOro ammnapara, HeoOXomu-
MOTO [IASI PEIleHUd 3a7ad MaTeMaTHKH, CMEXKHBIX IIPeIMeTOB U
IPaKTHUKO-OPUEHTUPOBAHHBIX 3a/1a4. B OCHOBHO# IITKOAE YUeOHBIH
MaTepHaA IPyNIUupPyeTCsd BOKPYT PAllMOHAABHBIX BhIPasKEeHUH. Aa-
reOpa ZEMOHCTPHUPYET 3HAUYEHHE MaTeMaTHKH KakK S3bIKa [AS II0-
CTPOEHUS MaTeMaTHYeCKUX MOJeAeH, ONHCaHUdA IIPOILIECCOB U SBAE-
HUl peaspHOro Mupa. B 3agaynu o0ydeHUs asrebpe BXOAAT TaKKe
JaAbHeHIllee pa3BUTHE aATOPUTMHYECKOTO MBIIIIA€HHST, HEOOXOIH-
MOT0, B YaCTHOCTH, Al OCBOE€HHUS Kypca HH(MOPMATHKH, U OBAaLe-
HHEe HaBBIKAMH OEAyKTUBHBIX paccyxkuaeHuil. [IpeobpasoBanHue cum-
BOABHBIX (DOPM BHOCHT CBOH clielipuyuecKHH BKAa B pa3BHUTUE
BOOOpazKeHUs, CIIOCOOHOCTEH K MaTeMaTUIeCKOMY TBOPYECTBY.

Conepxanue (PyHKIIHMOHAABHO-TpaHUUeCKOH AMHUM HAalleA€HO Ha
IIOAyYEHHE IIIKOABHUKAaMM 3HaHHH O (PYHKIIMSX KaK BaskHeHIIeH
MaTeMaTHYEeCKOH MOIEAU [AS OITMCAHUS M HCCACHOBAHUS PA3HO-
00pa3HBIX IIPOIIECCOB U IBACHUH B IpHUpoAe U obmecTBe. M3ydeHue
9TOr0 MaTepuasa CIIOCOOCTBYET Pa3BUTHIO V OOyYAIOIIUXCH YMEHUSI
HCIIOAB30BATh Pa3AWYHbIE BbIPA3UTEABHBIE CPEACTBA dA3bIKa MaTe-
MaTHKH — CAOBECHBIE, CHMBOAWYECKHE, IpadudecKre, BHOCHUT
BKAaZ B (pOpPMHUpPOBAHUE IIPEACTABACHHUN O POAU MATEMAaTUKHU B pas-
BUTHH IIUBHAU3AIIUN U KyABTYPHI.

MECTO YYEBHOIO KYPCA B Y4EBHOM MJ1IAHE

CoraacHo yyeOHOMY TAaHY B 7 —9 Kaaccax u3ydaercd yieOHbIH
Kypc «Aarebpa», KOTOPBIHi BKAIOYAeT CAEAYIOIIME OCHOBHBIE pa3-
[eAbl comepskaHmuda: «ducaa U BBIYHCAEHUSD», «AAreOpandecKie
BBIPaXKECHUA», «YPABHEHUA U HEPABEHCTBay, «DyHKINH».

YuyeOHBIN ITAQH Ha HM3y4YeHHE asrebphl B 7 —9 Kaaccax OTBOAUT
He MeHee 3 yueOHBIX YacoB B HEEAIO B Te€UeHHe KaxKIO0To rojaa o6-
yUeHHUs, BCETO 3a TPHU roga obydueHusa — He MeHee 306 yueOHBIX
4acoB.



COAEPXAHME YYEBHOIO KYPCA (MO rOAAM OBYYEHMA)
7 Knacc

Yucaa u BvruucaeHus
PauuoHanbHble yucna

Jpobu OOBIKHOBEHHBIE U NECATHUYHBIE, TIEPEXO OT OAHOU (POPMBI
3amucu apobeit K apyroii. [loHATHE pallMOHAABHOTO YHCAA, 3aIIHUCh,
CpaBHEHHE, YIOPSAOOYMBAHHUE PAIIMOHAABHBIX YHCeA. ApuUdMeTHYe-
CKHe [eWCTBUS C PAIlMOHAABHBIMH YHCAAMH. PellleHue 3amad U3
peaAbHOM HpPakTUKH Ha YacTH, Ha APoOU.

CrerneHb C HATYpPaAbLHBIM IIOKA3aTEAEM: OTIPeNeAeHUe, Ipeodbpaszo-
BaHUe BRIPAXKEHUM Ha OCHOBE OIIPENEACHHS, 3aIIHCh OOABIITUX YHCEA.

[TpoIleHThI, 3aMIUCh NIPOIIEHTORB B BHUE APoOU U Apobu B BUIE IIPO-
11eHTOB. TpU OCHOBHBIE 33Ja4YU HA IIPOIIEHTHI, PEIIEHUE 3aaa4 U3
peasbHOM ITPaKTUKU.

[IprMeHeHNWEe TPU3HAKOB MEAUMOCTH, Pa3AOKEHHE HA MHOXKHUTE-
AV HATYPAABHBIX YHCEA.

PeaabHBIE 3aBHCUMOCTH, B TOM YHCAE IpaMas U obpaTHas IIpo-
TIOPIIMOHAABHOCTH.

Aacebpauueckue BviparkKeHu:

IlepeMeHHBIE, YHCAOBOE 3HAYEHUE BBIPAKEHUS C IIepeMeHHOoH. [lo-
IIyCTHUMbIe 3HAa4YEHHs IIepeMeHHBIX. [IpencraBaeHNe 3aBUCHMOCTH
MEXKy BEAMYNHAaMU B Buie POpMyAbL. BeraucaeHus 1o popmyasaM.

[Tpeobpas3oBanue GYKBEHHBIX BBIPAKEHHUH, TOXK/IECTBEHHO PaBHbIE
BBIpaKEHHsI, IPaBUAA IIPE0OPA30BaHNS CYMM U IIPOU3BEACHUH, IIpa-
BHAA PACKPBITHA CKOOOK U IIPUBEICHUS ITOJOOHBIX CAATae€MBbIX.

CBoiicTBa CTEIIEHH C HATYPaAbHBIM II0Ka3aTEAEM.

OpmHouAeHBI M MHOrouAeHBI. CTelleHb MHorOouAeHa. CaoxKeHme,
BBIYHUTAHHE, YMHOXKXEHHNE MHOTOYACHOB. POPMYyABI COKPAIIEHHOTO
YMHOXKEHHI: KBaapaT CyMMBI U KBazparT pasHocTu. Popmyaa pas-
HOCTH KBaapaToB. PasaoikeHMe MHOTOYAEHOB HA MHOXKHUTEAH.

VpabBuenusn

YpaBHeHHE, KOPEHb yPaBHEHUS, IIpaBUAa IIpeoOpa3oBaHUs ypaB-
HEHMs, PAaBHOCHABHOCTE YPaBHEHUH.

AMHEeHHOEe ypaBHEHHE C OOHOM NEPEMEHHOM, YUCAO KOPHEHN AH-
HEMHOTO ypaBHEHHs, PEIIeHHE AMHEHHBIX ypaBHeHuM. CocraBae-
HHE YPaBHEHMI I10 YCAOBHIO 3aa4M. PellleHre TeEKCTOBBIX 3a1a4 C
IIOMOIIBIO YPABHEHMM.

AvHelHOe ypaBHEHHE C ABYyMS IEPEMEHHBIMU U ero rpaduk. Cu-
cTeMa ABYyX AMHEHWHBIX YPABHEHHI C ABYMs IIEPEMEHHBIMHU. Perie-
HHE CHCTeM ypaBHEHHUH CIIoco60M IIOACTAaHOBKHU. [IpuMeps! perle-
HHS TEKCTOBBIX 33/a4 C IIOMOIIBIO CHCTEM YPaBHEHUI.



Koopounamuor u epagpuxu. Oynxyuu
Koopaunara Touku Ha nmpamoi. YncaoBble IpoMeXyTKH. Paccto-
SHHUE MEXXIYy ABYyMs TOYKaMU KOOPAHMHATHOM IIPAMO.
[TpamoyroabHasa cucreMa KoopauHaT, ocu Ox u Oy. Abcurcca U
OpAMHATA TOYKU HA KOOPAUHATHOMN ITAOCKOCTH. IIpuMepr! rpaduKoB,
3aIaHHBIX (popMysaMu. YTeHHe rpapUKOB PeaAbHBIX 3aBUCHMOCTEH.
[Mongarue pynkuun. 'padpuk pyakuun. CBoficTBa QyHKINH. AWHEN-
Haga yHKIHU4, € rpaduk. 'pacduk pysknun y = |x|. Ipadbuieckoe
PELIEHNE AMHEHHBIX YPABHEHHUH U CUCTEM AMHENHBIX YPABHEHHUN.

8 Knacc

Yucaa u Boruucaenus

KBagpaTHBIE KOpeHb U3 umncaa. [loHarue o6 MppallioHAABHOM
yucae. [lecaTUdHbBIE TPUOAUKEHUS HPPALlHOHAABHBIX 4yuceA. CBoii-
cTBa apudMeTHUYECKHUX KBaJIPAaTHBIX KOPHEH U UX IPUMEHEHHE K
npeo0pa3oBaHUI0 YUCAOBBIX BbIPAXKEHHUM W BBIYHUCAEHUAM. [leii-
CTBHUTEABHBIE YHCAA.

CreneHb C 1IeABIM IOKasaTeAaeM U €€ cBodcrBa. CraHmapTHasd 3a-
IINCh YUCAQ.

Aacebpauueckue BviparkKeHu:

KBagpaTHbIl TpEXYAEH; pa3A0KEHHE KBaAPaATHOIO TPEXYAeHA Ha
MHOZKUTEAH.

Aarebpanueckadg aApobb. OCHOBHOE CBOHMCTBO aasredpandeckoit
npobu. CarokeHUe, BEIYUTAHNE, YMHOXKEHHUE, IEACHHE arrebpande-
CKUX Apobeii. ParimoHasbHBIE BEIPpasKEHHS U UX ITpeoOpa3oBaHUe.

YpaBnenusa u nepaBeucmbBa

KBanpaTHOe ypaBHEHHE, (hopMyAsa KOPHEH KBaApaTHOTO YPaBHEHHUS.
Teopema Buera. Pertenre ypaBHeHUH, CBOASITNXCS K AMHEMHBIM U
KBagpaTHbIM. [IpocTeiinie 1poOHO-pallioHAABHbIE YPABHEHHS.

'paduyueckaa UHTEPIpeTAlUd yPaBHEHUH C AByMS II€PEMEHHBIMU
U CHUCTEM AWHEMHBIX YypaBHEHHU C AByMd IIepeMEHHBIMH. [IpuMepsnl
pEILIEHHd CHCTEM HEAMHEHMHBIX YPaBHEHUH C ABYMS IE€PEMEHHBIMH.

Perrenre TeKCTOBBIX 38184 aATe0pandecKUM CIIOCOOOM.

YucaoBble HEpaBEHCTBA U UX cBolicTBa. HepaBeHCTBO ¢ omHOM
IepEMEHHON. PaBHOCHABHOCTE HEPABEHCTB. AMHEUHBIE HEPABEH-
CTBa C OAHOM nepeMeHHOoM. CHUCTEMBI AMHEHHBIX HEPABEHCTB C OfI-
HOM IIEPEMEHHOM.

Dynxyuu

[Touarue dpyurimu. O0AACTb OIIPEIeACHNS U MHOXKECTBO 3HaUe-
Huit pyHKImH. Criocobsl 3agaHusa (PyHKITUH.

Ipaduk dyHKIMHU. UTeHHEe CBOUCTB (PYHKIIHMU MO €€ IrpaduKy.
[TpuMeps! rpacdrKOB (PYHKIUN, OTpazKalolliNX pPeasbHbIE IIPOIECCHI.



OYHKITMN, OIHCHIBAIOIIME IIPSAMYI0 U 00paTHYIO IIPOIOPIIMOHAAL-
Hbl€ 3aBHCHMOCTH, HUX rpaduku. PyHKOHH Yy = x2, y = x3,

y = \/;, y = |x]. 'padudeckoe pelleHHe ypaBHEHUH M CHCTEM
YPaBHEHUH.
9 Knacc

Yucaa u BoiuucietHus
JencTBUTENbHbIE YMCNa

PaI_II/IOHaAI:HLIe qHrCAa, UPPAIlUOHAABHBIC YHCAA, KOHEYHBIE U
OeCcKOHeYHEbIEe JAECATUYHBIC ,E[pOGI/I. MHOKeCcTBO ILefICTBHTeABHLIX qH -
CEA,; ﬂeﬁCTBHTeABHBIe ypcAa KaK OECKOHEYHbIEe NECATHUYHBIC L[pOGI/I.
B3aumMmuo OOHO3HAYHOE€ COOTBETCTBHUE MEXKAY MHOXKECTBOM ﬂeﬁCTBH-
TEABHBIX YHCEA U KOOPAWUHATHOMN IPAMOH.

CpaBHEeHUE [EHCTBUTEABHBIX YHCEA, apuUPMeTUYeCKHue AeUCTBUSI
C }leﬁCTBHTeABHbIMH qHUCAaMHU.
U3mepeHus, NpUBAMKEHMSA, OLEHKM

Pazmepbl 00BEKTOB OKPYXKAIOIIETO MUPA, JAUTEABHOCTDH IIPOIIeC-
COB B OKpPYzKaloOllIeM MHUpE.

[Tpubam:k€HHOE 3HAYEHHE BEAHYHHBI, TOYHOCTD ITPUOAUKEHUS.
OxpyraeHue yucea. [IpUKHUAKa U OllEHKa PE3yABTATOB BBIYHCACHUU.

Vpabruenua u nepaBerncméba
YpaBHEHMS C OIHOM NEepeMEHHOM

AnHeHHOe ypaBHeHME. PellleHNe ypaBHEHHNH, CBOAAIINXCA K AH-
HEWHBIM.

KBanpatHoe ypaBHeHHe. PeleHne ypaBHEHHM, CBOOAIINXCA K
KBaZpaTHbIM. BukBaapaTHoe ypaBHeHUE. [IpuMepsl pelleHusa ypas-
HEHUU TPEeThEU U YeTBEPTOU CTEIIEHEN PA3A0KEHHUEM Ha MHOXKUTEAU.

Pemrenue OPOGHO-pAIMOHAABHBIX YpaBHEHUH.

PerrreHne TeKCTOBBIX 33189 aATeOPandIeCKUM METOLOM.

CUCTEMbI YpaBHEHMM

YpaBHEHHE C AByMd IIEPEMEHHBIMU U ero rpaduk. Penrenue cu-
CTEM OBYX AMHEHHBIX YpaBHEHHUM C AByMs IlepeMeHHbIMHU. PemeHue
CHUCTEM [IBYX YPaBHEHMI, OJHO U3 KOTOPBIX AMHEMHOE, a IPyroe —
BTOpoM creneHU. ['padpudeckas HHTEPIIpeTalUd CHCTEMBI ypaBHE-
HUY c AByMd II€EPEMEHHBIMHU.

Perrenre TeKCTOBBIX 38184 aATe0pandecKUM CIIOCOOOM.

HepaBeHcTBa

YucaoBble HEpaBEHCTBA U UX CBOUCTBA.
Pemenne AMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOM. PemeHue
CHUCTEM AMHEHHBIX HEPABEHCTB C OAHOU mnepeMeHHON. KBanmpaTHbie



HepaBeHCTBA. ['paduueckas HHTEPIIPETALUS HEPABEHCTB U CHUCTEM
HEPABEHCTB C ABYMsI IIePEMEHHBIMH.

Dynxyuu
KBagparnynaa pyHruusg, eé rpaduk u cBoiicrBa. Ilapaboaa, ko-
OPAUHATHI BEPIIHHEI ITapaboAbl, OCh CUMMETPHH 1apaboAbI.
Fpadukn dynrumii: y = kx, y=kx +b, y= > Y = x3,
X
Yy = \/;, Yy = Ix] ¥ UX CBOMCTBA.

YucaoBvrte nocaedoBamesvHocmu
OnpepneneHne M cnocobbl 3aflaHUs YMCIOBbIX NOC/EL0BATENbHOCTEN

[ToHATHE YHCAOBOM NOCAEAOBATEABHOCTH. 3aaHHe II0CAEI0OBA-
TEABHOCTH PEKYPPEHTHOH hopMyaoi U popMyAaoH n-ro yaeHa.
ApudmeTnyeckas M reomeTpuyeckas nporpeccum

Apudmernueckasa U reoMeTpudecKas IIporpeccuu. @opMyABI -
ro YAeHa apu(pPMETHIECKOH U reOMEeTPUIECKOH IIPOrpeCcChii, CyM- MbI
IIEPBBIX 11 YACHOB.

V3o0paxkeHne 4A€HOB apU(PMETHYECKOH U reoOMeTPHYECKOi IIpo-
rpeccuyf ToUuKaMMU Ha KOOPAMHATHOM IAOCKOCTH. AMHEHMHBIH U 3KC-
TIOHEHIIMAABHBIN pocT. CAOXKHBIE IIPOIIEHTEI.

MJIAHUPYEMbIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHUA PABOYEM
NMPOIrPAMMbI KYPCA (MO rOJAM OBYYEHKA)

OcBoenune y4ebHOTO Kypca «AArebpar Ha ypOBHE OCHOBHOTO 00-
Iero o0pa3oBaHus AOAXKHO 00ECIeYMBATh MOCTUXKEHHUE CAEAYIOIIHUX
[IPEAMETHBIX 00Pa30BATEABHBIX PE3YABTATOB:

7 Knacc

Yucaa u Bvruucaenus

6 BBIMOAHATE, coueTas yCTHBIE U ITUCbMEHHbIE IIPUEMBI, apHudMe-
TUYEeCKHe NeHCTBUS C pallMOHAABHBIMHU YHCAAMHU.

6 HaxomuTh 3HaYEeHUS YHCAOBBIX BBIPAXKEHUH; IIPUMEHITE PA3HO-
o6pasHble cI0cOObI U IIPUEMBI BEIYHCACHUSA 3HAUYEHUH APOOHBIX
BBIPAXKEHUH, COMEPIKAIINX OOBIKHOBEHHBIE U JECATHYHBIE APOOH.

6 [lepexoauTh OT OLHOM (hOPMBI 3aIIUCH YHUCEA K APYToH (mpeobpaso-
BBIBATh AECATHYHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JECATHYHYIO, B YACTHOCTU B OECKOHEYHYIO NECATUYHYIO APOOH).

6 CpaBHUBATD U YIIOPAAOYHNBATE PAllMOHAABHBIE YHCAA.

6 OKPYTASTH YHCAQ.

6 BBITTOAHATH IIPUKUIKY U OLIEHKY pe3yAbTaTa BBIYUCACHUH, OIEH-
Ky 3HQ4Y€HHI YUCAOBBIX BBIDasKEHUM.



6 BBITTOAHATE AEHCTBUSA CO CTEIEHIMM C HaTypPaAbHBIMH IIOKa3aTe-
ASIMH.

6 [IpMeHaTh IPHU3HAKH JEAUMOCTH, Pa3A0KEHHE Ha MHOKUTEAU
HaTypPaAbHBIX YHCEA.

6 PerrraTe mpakTHKO-OPHEHTUPOBAHHBIE 3314, CBSI3aHHbBIE C OTHO-
IIIeHHEM BEAHYHH, IIPOIIOPLHOHAABHOCTBIO BEAUYHH, [IPOLIEHTaAMU;
HHTEPIIPETUPOBATh PE3YABTATH] PEILIEHUS 3a7ad ¢ YIETOM Or'DaHH-
YeHUN, CBSA3aHHBIX CO CBOHCTBAMH PacCMaTpPUBAEMBIX 0OBHEKTOB.

Anzebpauueckue BviparkeHus

Hcrioab30BaTh aAreOpanydecKyr0 TE€PMHUHOAOTHIO U CHMBOAUKY,

IIPUMEHSTE €€ B IIPOIlecCe OCBOEHMUs yieOHOTO MaTepHaaa.

6 HaxonnuTe 3HaveHUs OGYKBEHHBIX BBIPAKEHUN IPU 3aJaHHBIX 3HA-
YEeHUIX I€PEMEHHBIX.

6 BBITTOAHATE IIPeobpa3oBaHUs IIEAOTO BBIPAIKEHUS B MHOT'OYAEH

IpUBEIEHUEM ITOAOOHBIX CAATae€MBIX, PACKPBITHEM CKOOOK.

BeINIOAHATE YMHOXKEHHE ONHOYAECHA HA MHOTOYAEH U MHOIOYAEHA

Ha MHOT'OYA€H, IPUMEHATH (DOPMyAbl KBagpaTa CYMMBI U KBaJpa-

Ta Pa3HOCTH.

6 OCyIIeCTBASTE PA3A0KEHHE MHOTOYAEHOB Ha MHOKHUTEAU C I10-

MOIIIbIO BBIHECEHUS 3a CKOOKM OOIIEero MHOKUTEAS, TPYIIHPOBKHU

caaraeMbIX, IpUMEeHEeHUs (pOPMyA COKPAIIEHHOTO YMHOXKEHHU.

[IpumeHaThs IpeoOpa3oBaHUsa MHOTOYACHOB JAS PELIEHUS pas-

AWYHBIX 33724 U3 MaTeMaTHKH, CMEXKHBIX IIPEIMETOB, U3 PEaAb-

HOU IIPaKTHUKH.

Hcnoap30BaTh CBOMCTBA CTEIEHEN C HATYPaAbHBIMH IIOKa3aTEAd-

MU [IAS ITpeoOpa3oBaHus BEIPAsKEHHUH.

o

o

o

o

YpaBnenusa u nepaBerncmbBa
6 PemraTe AMHENHbIE yPaBHEHUSI C OMHON I€PEMEHHOM, IPUMEHS
IIpaBHAa Iepexoa OT MUCXOAHOTO YPaBHEHUA K PABHOCHABHOMY
eMy. ITpoBepaTh, ABASIETCS AM YHMCAO KOPHEM YPaBHEHUS.
[IpumeHaTs rpadUdecKHe MeTOAbl IIPH PEIIEHHUH AWHEHHBIX
YPaBHEHHIN K UX CHCTEM.
[TonbupaTh IPUMEPEI AP YHCEA, SBASIOIINXCS PEIIeHHEM AH-
HEMHOI'0 ypaBHEHHUSA C ABYMS IIEPEMEHHBIMU.
6 CTpoUTb B KOOPAUHATHOMN ITAOCKOCTH IrpadHK AMHEHHOTO ypaB-
HEHUd C ABYMS IE€PEMEHHBIMH; IIOAB3YSCH IpadUKOM, IIPHUBO-
[OUTH IIPUMEDPDI PENIEHUS YPaBHEHHU.
PemiaTs crucTeMbl ABYX AMHEHWHBIX YPABHEHUH C AByMS IIEPEMEH-
HBIMH, B TOM YHCA€ I'padHUYeCKH.
6 CocTaBAd4Th M pElIaTh AMHEHHOE YPAaBHEHHE HAM CHUCTEMY AMHEN-
HBIX YPaBHEHUH II0 YCAOBHIO 33Ja4M, HHTEPIPETUPOBATHL B COOT-
BETCTBUU C KOHTEKCTOM 3aa4U IMOAYYEHHBINH PE3YyALTAT.

o

o

o



Koopounamuor u epagpuxu. Oynxyuu
6 1306pazkaTh HA KOOPAWHATHON MPSMO#H TOYKH, COOTBETCTBYIO-
Iye 3aaHHBIM KOOPAHHATAaM, AYYH, OTPE3KH, HHTEPBaAbI; 3a-
ITUCHIBATh YHCAOBBIE IIPOMEXKYTKH Ha aAreOpandeckoM s3bIKe.
OTmMedaTh B KOOPAMHATHOM ITAOCKOCTH TOYKU I10 33IaHHBIM KO-
opAuHATAM; CTPOUTH TPaUKU AMHEMHBIX (PyHKIHM. CTPOUTH
rpacduk pyHRIUUL i = [X].
OnuchIBaTh C IOMOIIBI0 (PYHKITUHM N3BECTHBIE 3aBUCUMOCTH MEXK-
Oy BEAWYHMHaMU: CKOPOCTb, BPEMS, PACCTOSIHUE; I1eHa, KOAUYe-
CTBO, CTOUMOCTb; IIPOU3BOAUTEABHOCTD, BpeMd, 00bEM paboThI.
Haxonuts 3Ha4YeHHe (DYHKIIHH 10 3HAYEHUIO €€ apryMeHTa.
[TornuMats rpadUdecKui criocob IpeacTaBACHN U aHAAN3a UH-
dopmany; U3BAEKATb U UHTEPIIPETUPOBATL NH(POPMALIHUIO U3
rpadMKOB peasbHBIX IIPOIIECCOB U 3aBUCHUMOCTEH.

o

o

o o

8 Knacc

Yucaa u Bvtuucaerus

Hcnioab3oBaTh HadaAbHBIE MIPEACTABACHUS O MHOXKECTBE OEH-

CTBUTEABHBIX YHCEA A9 CPaBHEHHd, OKPYTA€HUS U BBIYHCAE-

HUM; n3006pakaTh AeHCTBUTEABHBIE YHUCAA TOYKAMU Ha KOOPIH-

HaTHOM IpPAaMOH.

[TpuMeHATs NOHATHE apU(PMETHIECKOr0 KBaAPAaTHOIO KOPHS; Ha-

XOAWUTH KBaJpaTHbIe KOPHH, HCIOAB3ysS IIPH HEOOXOIUMOCTH

KaABKYASITOD; BBIIIOAHATE IIPEe00pa30BaHUus BEIPAsKEHUH, Coaep-

JKalUxX KBaJgpaTHbIe KOPHH, UCIIOAB3YysI CBOMCTBa KOpPHEH.

6 MICTTOAB30BATh 3AIMCH OOABIIIMX M MAAbIX UHCEA C TIOMOIIILIO [I€e-
CATUYHBIX Apobeii u creneHel yucaa 10.

o

o

Anzebpauueckue BviparkeHus

[TpuMeHSTh TOHATHE CTEIEHU C IIEABIM ITOKA3aTEAEM, BBITIOA-
HATH Ipeo0pa3oBaHUs BbIPAXKEHUH, COAEPIKAIIUX CTEIEHH C Ie-
ABIM TIOKa3aTEAEM.

BBITTOAHATE TOXKIECTBEHHBIE ITPeoOpa30BaHUS PAIIMOHAABHBIX
BBbIpaskeHUH Ha OCHOBE IIpaBUA AeHCTBUH Ha/l MHOTOYAEHAMU U
aarebpandecKUMU ApoOaMU.

PackaagpiBaThk KBaApaTHBIA TPEXYACH HA MHOXKHUTEAH.
[IpuMeHaTh IIpeobpa3oBaHus BBIPAKEHUU [AS PEIICHHUS Pa3AHY-
HBIX 3a/1a4 U3 MaTeMaTHUKU, CMEXKHBIX [IPEeIMETOB, U3 pearbHOM
IPaKTUKH.

o

o

o o

YpaBnenusa u nepaBerncmbBa

Pemats AmHeliHBIE, KBaApaTHbIE YPABHEHUA U PAIlMOHAABHBIE
YPaBHEHUS, CBOAAINNECS K HIM, CHCTEMBI ABYX YPaBHEHHHU C ABY-
MsI II€PEMEHHBIMH.

o



6 [IpoBOAUTE IIPOCTEHIIINE HCCAENOBAHUS YPaABHEHHUH U CHCTEM
ypaBHEHUI, B TOM YHCA€ C IIpUMEHEHHeM IpadUYeCKuX IIpel-
CTaBAEHHH (ycTaHaBAMBATDL, UMEET AU YPaBHEHHE HAH CHCTEMAa
ypaBHEHHH pelIeHUsd, €CAH UMEET, TO CKOABKO, U IIp.).
[TepexoauTh OT CAOBECHO#H (DOPMYAMPOBKH 3a1a4U K €€ asrebpa-
HYECKOHM MOJEAU C IOMOIIBIO COCTABACHHUS YPABHEHUHId HUAU CHU-
CTEMBI YPABHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEK-
CTOM 3aJa4M IOAYYEHHBIH pe3yAbTaT.

[IprMeHAaTE CBOMCTBA YHCAOBBIX HEPABEHCTB [Ad CPABHEHUS,
OLIEHKU; PELIaTh AMHENHbIE HEPABEHCTBA C OJHOMN IIEPEMEHHOU U
HUX CHUCTEMEBI;, JaBaThb I'padUYeCKyI0 HAAIOCTPAIIMI0 MHOXKECTBa
pEILIeHNI HepaBEeHCTBA, CUCTEMBI HEPABEHCTB.

o

o

Dynuxyuu
6 [JoHHMAaTb U HCIIOAB30BATh (PYHKIIMOHAABHBIE ITOHATHS U SI3BIK
(TepMHUHBI, CUMBOAMYECKHE 0003HAUEHHs); OIpPENeAdTh 3HAUEHUe
(pYHKIIMH II0 3HAYEHHIO apryMeHTa; OIpPeNeAdTbh CBOMCTBA (PyHK-
nuu 110 eé rpaduky. x
Crpoutsb rpadUKHu 3AeMEHTAPHBIX (DYHKIUY BUAA Y = V= x2,

o

y =x%, Yy = Jx, y = |X]; OIUCHIBATh CBOMCTBA YHCAOBOH (PyHK-
Uy 1o eé rpaduKy.

9 Knacc

Yucaa u Bovruucaernus
6 CpaBHHUBATDH U YIIOPAOOYUBATE pPallMOHAABHBIE U UpPAIlMOHAAD-
HbIE YHCAA.
BrimmoaHaThs apudMeTHdecKue OEHCTBUS C PAllMOHAABHBIMU YHC-
AaMHU, coYeTas YCTHBIE U IITNCbMEHHBIE IIPUEMBI, BBIIIOAHATH BbI-
YUCACHUS C UPPAllMOHAABHBIMU YHCAAMHU.
6 HaxonuTh 3HaUYeHUd CTEIleHEN C IIeABIMHU IT0Ka3aTeAdMU U Kop-
HEM; BBIYUCAATD 3HAYEHUA YHUCAOBBIX BBIPAKEHUU.
OKpyradTh AEHCTBUTEABHBIE YHCAQ, BBIIIOAHATH NIPUKUIAKY pe-
3yAbTaTa BBIYUCACHUH, OLIEHKY YHCAOBBIX BBIPAsKECHUM.

o

o

VpaBuenusa u nepabencmbBa
6 Pemath AMHeHHbIe U KBaApPaTHBIE YPDaBHEHHUS, YPABHEHUS, CBOISI -
IIIMeCs K HUM, IIPOCTeiilne APpoOHO-palliOHaABHbIE YPABHEHH .
PerraTh cHcTeMBI ABYX AMHEHHBIX YPaBHEHUN C ABYMS IIepeMeH-
HBIMH U CHCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OTHO YPaBHEHHE
HE ABAAETCH AMHENHBIM.
6 PemraTh TeKCTOBEBIE 3aa4H aATe6pPaNIeCKHM CIIOCOOOM C IIOMO-
IIIBI0O COCTABACHHS YPaBHEHHUS HAW CHCTEMBI ABYX YPaBHEHHH C
ABYMSI IEPEMEHHBIMH.

o



6 [IpoBOAUTE IIPOCTEHIIINE HCCAENOBAHUS YPaABHEHHUH U CHCTEM
ypaBHEHUI, B TOM YHCA€ C IIpUMEHEHHeM IpadUYeCKuX IIpel-
CTaBAEHHH (ycTaHaBAMBATDL, UMEET AU YPaBHEHHE HAH CHCTEMAa
ypaBHEHHH pelIeHUsd, €CAH UMEET, TO CKOABKO, U IIp.).

6 PemraTe AMHENMHBIE HEPABEHCTBA, KBaJApaTHbIE HEPABEHCTBA; U30-
OpazkaTh pelleHre HEPABEHCTB Ha YHUCAOBOM IIPAMOM, 3aIIHUCHI-
BaTh PEIIECHHUE C IIOMOIIBIO CHMBOAOB.

6 PerraTe crucTeMbl AMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,

BKAIOYAIOIHE KBaApaTHOE HEPaBEHCTBO; H300pakaThb pelIeHHe

CHCTEMBI HEPABEHCTB Ha YHCAOBOM IIPSMOM, 3alIUChIBATh pPeEllle-

HHE C [IOMOIIBIO CHUMBOAOB.

Hcrioap30BaTh HEPABEHCTBA IPH PEIIEHUH PA3ANYHBIX 3a1a4.

o

Dynuxyuu
PacnosnaBaTh pyHKIMHM H3y4eHHBIX BHAOB. IloKaspIBaTh cxeMma-
TUYECKH PACIIOAOKEHHE Ha KOOPAMHATHOM IIAOCKOCTH I'pPapHUKOB

o

dbyHrUIMY BUuga: y =kx, y=kx + b,y = i, y =ax?+ bx + c,

y=x3y= x«f_y = [ x [ B 32aBUCUMOCTH OT 3Ha4ueHH# Ko3hduu-
€HTOB; OITUCHIBATb CBOMCTBA (DYHKITHH.

Crpouts U M300pakaTh CXeMaTHYECKU I'paUKH KBaAPaATHIHBIX
(byHKIMH, OMUCHIBATH CBOHCTBAa KBaApPaTUYHBIX (PYHKIUHA II0 HX
rpadpuKkam.

PacnosznaBaTh KBaapaTUIHyIO (PYHKIIUIO II0 (POpMyAe, ITPHUBO-
[OUTH IIPUMEPBI KBaAPAaTUIHBIX (DYHKIIUH N3 peasbHOH >KH3HH,
¢pU3UKH, TEOMETPHUH.

o

o

Apupmemuueckana u ceomempulieckKkas npozpeccuu
PacniosHaBaTh apudMETHYECKYI0 U M€OMETPUYECKYIO IIPOIDECCHU
IIPHU Pa3HBIX Crloco0ax 3aaaHud.

BBIIOAHATE BEIYHCAEHHUS C UCIIOAB30BaHHEM (POPMYA 1-TO UAeHA
apuPMeETHIECKON ¥ IreOMEeTPUYIECKON IIPOrpeccuii, CyMMBI Iep-
BBIX 11 YACHOB.

6 11300pazkaTh 4A€HBI [IOCAEIOBATEABHOCTH TOYKAMH Ha KOOPIH-
HaTHOM ITAOCKOCTH.

Pematp 3aga4u, cCBA3aHHBIE C YHCAOBBIMH IIOCA€IOBATEABHOCTS -
MH, B TOM YHCAE 3aja4H U3 PEAABHOM KH3HHU (C UCIIOAB30BaHUEM
KaAbKyAdTOpa, HU(PPOBBIX TEXHOAOTHH).

o

o

o



TEMATMYECKOE TNJIAHUPOBAHUE YHEBHOIO KYPCA (MO rOZJAM OBYYEHWA)

7 knacc (He meHee 102 y)

Ha3spanmne
pa3zesa (TeMbl)
(amci1o yacos)

OcHOBHOE cogeprKaHme

OcHOBHBIE BUOBI JeATCJIbHOCTU OﬁyanOH.IVIXCﬂ

Uwncna m BeIUMC-
JIEHUS.
PammoHatpHBIE
gmcia

(25 4)

[lonaTne palMOHAABHOIO YHCAA.
Apudmerndeckue meHCTBUSA C
palyoHaABHBIMU YHUCAAMHU.
CpaBHEHUE, YHNOpAAOIHNBaHHE
pallOHAABHBIX UHCEA.

CreneHb C HATypaAbHBIM IOKa-
3aTEAEM.

Pemenne oCHOBHBIX 3a7a4 Ha
Opobu, IPOIIEHTHI U3 PeaAbHOH
IPaKTHUKH.

IIpu3Haku [OEANMOCTH, pPa3A0-
KEHHd Ha MHOXHUTEAH HaTy-
DPAABHBIX YHCEA.

Peaavnbie 3aBucumoctu. IIpsa-
Mag M obpaTHas IIPOIOPIIHO-
HaABHOCTH

CrucreMaTH3MpoBaTh M 00Oramarsk 3HaAHWUS 00 OOBIKHO-
BEHHBIX U JECATHYHBIX APOOSIX.

CpaBHMBaTh ¥ YIOPSANOYMBATE ApoGHM, IIpeobpa3oBbIBAL
IIpH HEOOXOAHUMOCTH AECATUYIHbIE APOOH B OOBIKHOBEH-
HbIe, OOBIKHOBEHHbBIE B JECATHYHbIE, B YACTHOCTH B Gec-
KOHEYHYIO JECSATHUYHYIO APOOb.

IIpuMeHATs pa3HOOOpa3HbIe CIIOCOOBI M NIPMEMBI BBI-
qyicIeHNs 3HA4eHUi APOOHBIX BBIPaXKeHWMI, CoJepIKa-
IMUX OOBIKHOBEHHBIE H HAECATHUYIHEBIC L[pO6I/IZ 3aMEHATH
IIPH HEOOXOAUMOCTH AECATUYHYIO APOOb OOBIKHOBEHHOU
U OOBIKHOBEHHYIO IECATHYHOM, IPUBOAUTH BBIpasKEHUE
K popMme, Hanboaree yOOOHOH OASI BBIYHUCACHUH, IIPeos-
Pa3oBBIBATh APOOHBIE BBIPAKEHHUS HA YMHOXKEHHE U Je-
A€HUE NEeCATUYHBIX Apobel K AeHCTBUAM C LIEABIMH YHC-
AaMHU.

HPI’IBOHVITB YnCJII0BbIE U GyKBeHHLIe IIpMepsbl CTEIIEHU
C HaTypPaAbHBIM ITOKa3aTeAeM, OOBSICHSS 3HAYEHUT OC-
HOBaHUS CTEIEHU U ITOKa3aTeAd CTEIEeHH, HaXOAUTh 3Ha-
4YeHHs CTelleHeH Buaa a" (1 — Aoboe palmoHaABRHOE
YHCAO, 1 — HaTypPaAbHOE YHCAO).

IToHMMAaTB CMBICA 3AIIMCH OOABIITMX YHCEA C ITOMOIIIBIO
[eCAaTHUYHBIX Apobeit u creneHed yrcaa 10, mpuMeHSITH
HUX B P€aABHBIX CHUTyallUdX.




ITpodoaskeriue

Hassanne
paspgesa (TeMbI) OcHoBHOe cozep>KaHMe OcHoBHBIE BUABI IesTeTbHOCT 00y4JaromImxcsi
(amci1o yacos)

IIpuMeHATr NPHU3HAKHU [OEAUMOCTH, DPa3A0XKEHHd Ha
MHOXKHUTEAU HaTypPaAbHBIX YHCEA.

Pemrate 3amaum Ha 4acTH, IPOLIEHTHI, IIPOIIOPIINH, HA
HaxOXIEeHHE APOoOU (IPOIEHTA) OT BEAMYUHBI U BEAWUYH-
HBI 10 €€ apobu (IPOIleHTY), APOOHU (IPOIeHTa), KOTO-
PBIM cocTaBAdeT OJHA BEAMYMHA OT Apyrod. Ilpmsoants,
pa30bupars, OoneHMBATh Pa3AHYHBIEC DPELICHHd, 3aIlUCH
pelleHn TEKCTOBBIX 3aaad.

Pacmo3HaBaTh M OOBSACHATH, OIHUPASICh Ha OIpeaeAe-
HUS, TIPSIMO ITPOIIOPIIMOHAABHBIE ¥ 06PATHO MPOIIOPIIH-
OHAABHBIE 3aBHCHMOCTH MEXKAYy BEAWYHMHAMH; IPUBO-
IWUTh MpPUMephl 3TUX 3aBUCHMOCTEH M3 peasbHOTO MHPA,
U3 APYTUX y4eOHBIX IPEIMETOB.

PemaTh MpakTHUKO-OPUEHTUPOBAHHbBIE 3aa4d Ha APobH,
MIPOIIEHTRI, MIPSIMYI0 U OOpaTHYIO IIPOIOPIIHOHAABHOCTH,

IIPOIIOPIINH
Anredpandeckne BykBennsble BbIpazkeHusd. [lepe- | Obiagers asredbpanyecKod TEPMHHOAOTHMEH M CHMBOAH-
BBIpa>KeHVsI MeHHBIe. [IOIyCTHMBIE 3Hade- | KOM, IpMMeHATH €€ B IIPOLlecce OCBOEHHUS yieOHOoro Ma-
(27 g) HHUA II€PEMEHHBIX. POPMYyABI. TepHaaa.

[IpeobpazoBanue OykBeHHbix | Haxomuth 3HaueHHs OyKBEHHBIX BBIPaKE€HUH IIPH 3a-
BBIPaYKEHUH, PaCKPBITHE CKOOOK | MAHHBIX 3HAYEHHUAX OYKB; BBIIIOAHATH BBIYHCACHUS I10

U IIpUBeeHUe TT0I00HBIX cAara- dopmyaam.
€MBIX. BoIoIHSITh TIPEOOPA30BAHUS IIEAOTO BBIPAYKEHUS B
CBoOiiCTBaA CTEIEHU C HATYypaAb- | MHOTOYACH IIPHUBEACHHEM IIOJOOHBIX CAAraeMbIX, pac-

HBIM ITOKaQ3aTEAEM. KPBITHEM CKOOOK.




Muorouaenbl. CAOKeHUE, BIYH-
TaHHE, YMHOXKEHHE MHOTOYAE-
HOB. PoOpMyAbl COKpPAaIIEHHOTO
YMHOXKeHUusa. Pa3zaoxkeHue MHO-
TOYAEHOB Ha MHOXKHTEAU

BrInosTHATH YMHOXKEHHE OMHOYAEHA Ha MHOTOYAEH M
MHOTOYA€HA Ha MHOI'OYAEH, IPUMEHSTh (DOPMYAbI KBa-
aparta CyMMbI ¥ KBaapaTta Pas3HOCTH.

Ocy1miecTBIATh PA3A0KEHHE MHOTOYACHOB Ha MHOXKHTE-
AW IIyTEM BBIHECEHUH 3a CKOOKH OOILETr0 MHOXKHTEAS,
IpUMeHeHUs (POPMYABI PA3HOCTH KBaapaToB, (POPMYA
COKPAIIEHHOTO YMHOXKEHHS.

IIpuMenaTe npeobpa3zoBaHUe MHOIOYACHOB JAS pellle-
HHUS Pa3AWYHBIX 33/a4 U3 MaTEMaTHKH, CMEXKHBIX IIPe/I-
METOB, U3 PEAAbHOH IIPaKTHKH.

3HaAKOMUTHCSI ¢ MCTOpMeV PA3BUTHA MaTeMaTHKH

YpaBHeHMA
¥ HepaBeHCTBa
(20 g)

YpaBHeHHe, IIpaBHAa IIpeodpa-
30BaHUd YpPaBHEHHd, pPaBHO-
CHUABHOCTb YPaBHEHHUH.
AuHelHOEe ypaBHEHHE C OOHOU
IIEPEMEHHOM, pPEILICHUE AWHEH-
HBIX ypaBHEeHHUU. Pemenue 3amau
C IIOMOIIIBIO0 YPaBHEHUIH.
AVHENHOE ypaBHEHHE C [ByMS
TIIEPEMEHHBIMH U €ro rpaduk.
CucreMma ABYX AMHEHHBIX ypaB-
HEHHUM C AByMS II€PEMEHHBIMH.
Pemenne cucrem ypaBHEHHH
CII0cO60M IIOACTAHOBKH M CIIOCO-
OOM CAOZKEHHS

Pemate AnMHENMHOE ypaBHEHHE C OOHOHU II€PEMEHHOM,
npuMeHsia IIpaBWiIa IIE€pPexojia OT HMCXOAHOTO YPaBHEHUS
K PaBHOCHABHOMY eMy 0oaee IpocToro Buzaa. IIpoBepsTs,
ABASIETCSI Al KOHKPETHOE YHCAO KOPHEM yPaBHEHHH.
ITon6mparte mpuMephbl Iap YHUCEA, SBAFIOIINXCS PeIlle-
HHEM AMHEHWHOrO yPaBHEHU C ABYMS [IEPEMEHHBIMHU.
CTpouTh B KOOPAUHATHOH IIAOCKOCTHU I'paPUK AHHEHHO-
IO ypaBHEHHH C ABYMs IIEPEMEHHBIMH; IIOAB3YACH I'Da-
(bHKOM, IIPMBOONUTE MPUMeEPHI PEIICHUS yPABHEHHU .
HaxoguTts perreHme CHCTEMBI IBYX AMHEHWHBIX ypaBHE-
HUH C AByMd II€PEMEHHBIMH.

CocTaBisTh M peniaTb ypaBHEHHE AU CUCTEMY ypaBHe-
HUH 110 YCAOBHIO 3aJa4M, UHTEPIPETUPOBATL B COOTBET-
CTBHHU C KOHTEKCTOM 3a/la4M ITOAYIEHHBIN pe3yAbTaT

Koopanuare:
W rpacdpvkm.
DyHKINUN

(24 a)

KoopauHaTta TOYKH Ha IIPSIMOH.
YucaoBele NOPOMEXKYTKH. Pac-
CTOSIHHE MEKAY ABYMSI TOYKaMU
KOOPAUHATHOH IIPSIMOH.

M300pa>kaTh Ha KOOPAWMHATHOH MPSMOH TOYKH, COOT-
BETCTBYIOIIHE 3alaHHBIM KOOPAHMHATaM, AYYH, OTPE3-
KH, UHTEPBAABI; 3aIlUCHIBATh UX Ha aAreOpandeckKom
A3BIKE.




ITpoodoarketiue

Hassanne
pa3zesa (TeMbl)
(amci1o yacos)

OcHoOBHOe cofep>KaHMe

OcHoBHBIE BUABI IesTeTbHOCT 00y4JaromImxcsi

[IpsamMoyroabHasl cucreMa KOOp-
OUHAT Ha IIAOCKOCTH. [IpuMepsl
rpaduKOB, 3aJaHHBIX (hopMyAa-
Mu. YteHue rpadUKOB peasb-
HBIX 3aBHCHUMOCTEH.

[Mouarue Qyukuu. [paduk
dyukinu. CBoiicTBa (QyHKIIHHA.
Aunettnasa dynrnuda. ITocTpoe-
HHe rpaduKa AMHEHHOH (PyHK-
nuu. I'paduk dyHRIMM |y = [x]

OTMeyaTh B KOOPAMHATHOV IVIOCKOCTV TOYKH I10 33/1aH-
HBIM KOOPAHWHATAaM; CTPOHUTD I'Pa®PHUKH HECAOXKHBIX 3a-
BHCHMOCTEH, 3aflaHHBIX (DOPMYyAAMH, B TOM YHCAE C II0-
MOIIIBI0 ITU(POBBIX AabopaTopHii.

IIpuMeHsITh, M3y4aTh IIPEeMMYyIIECTBA, WMHTEPIIPETHPO-
BaTh rpadudeckuil criocod IpeacTaBACHUS U aHaAH3a
pasHooOpa3HON KM3HEHHOH MH(MOPMAIIUH.

OcBamBaTh ITOHATHE (PYHKIIHUH, OBAAAEBATh (PYHKIIHO-
HaAbHOH TE€PMHHOAOTHEMH.

PacniosHaBaTpk AMHelHHYI0 doyHKIINIO i = kx + b, orn-
ChIBaTh €€ CBOMCTBA B 3aBHCHUMOCTH OT 3HA4YEHHH K03(D-
durrenTos k u b.

Crpoutps rpadpmkm AWHeHHOH QyHKIHMK, QOYHKIHU
y = Ixl

Vicriosib30BaTh LM(POBBIE pecypchbl OAS IIOCTPOEHHS
rpaduKoB (PYHKIHH 1 U3yIE€HUs UX CBOHCTB.
[IpuBOAUTE IPUMEDPBI AMHEHWHBIX 3aBHCHUMOCTEH B pe-
AABHBIX IIPOIIECCAaX U SIBACHHUSIX

IToBTOpeHnme
¥ 00001IeHMe
(6 )

[ToBTOpEHNE OCHOBHBIX ITOHATHH
U METOZIOB Kypca 7 Kaacca, 0606-
IeHre 3HaHUH

Bb10mpaTh, IpMMeHATH OLIEHMBATh CII0CO0bI CPABHEHUS
4mceA, BBIYHCAEHUH, Ipeobpas3oBaHuil BBIpaKeHUU, pe-
HIeHUS ypaBHEHUI.

Ocy11ecTB/IATh CAMOKOHTPOJIb BBIIIOAHAEMBIX NEeHMCTBUM
M CaMOIIPOBEPKY pe3yAbTaTa BBIYHUCAEHUH, IIpeodpa3so-
BaHUM, ITIOCTPOEHUH.




Permnatp 3agaum 13 peaABHOﬁ KHU3HU, IPUMEHATH MaTe-
MaTHUYeCKMe 3HaHMsA OAd PCIICHHA 3ada4d U3 APYTHUX
IIPEOAMETOB.

Pemmarp TeKCcTOBBIE 3agavm,
CIoco0bI PELIEHUA 3ada4u

cpaBHMBaTh, BBHIOMpPAThH

8 knacc (He meHee 102 y)

Ha3sBanmne
pasneina (Tembi)
Kypca (411c10 9acoB)

OcHOBHOe cogeprKaHme

OcHOBHBIE BUOBbI JeATEeJIbHOCTU 06yt1a1011_mxc;[

Uwncna m BeIUMC-
nennsa. Ksagpat-
HbIe KOpHM

(15 u)

KBagpaTHBIM KOPEHb U3 YHUCAA.
[Touarue o6 UppaITOHAALHOM
qucae. [lecaTUIHbIe IPUOANIKe-
HUSI UPPAIIUMOHAABHBIX YHCEA.
HeticrBuTeAbHBbIE uHcaa. CpaB-
HEHUE NeHCTBUTEABHBIX YHCEA.
ApudMernyecKuil KBaapaTHBIN
KOPEHB.

YpaBHeHHE BHAa x2 = 4.
CpoticTBa apU(pPMETHIECKUX KBa-
IpaTHBIX KopHe#. IIpeobpasoBa-
HHE YHUCAOBBIX BBIPAKEHHH, CO-
[epzKaIuxX KBaJpaTHble KOPHHU

DopMyIMpOBaTh OIpeJeIeHNe KBaApPaTHOTO KOPHSA U3
4mcAa, apu(METHIECKOr0 KBaAPaTHOIO KOPHSI.
IIpuMeHATH OIlE€palMIO M3BACUYEHHS KBaJAPaTHOIO KOPHHA
U3 YHCAQ, WCHOJIB3Ysl IIPU HEOOXOAUMOCTH KaJIbKYJISI-
TOP.

OrneHmBaTh KBaipaTHbIE KOPHHU IIEABIMH YHCAAMU U JIe-
CATHYHBIMH IPOOSIMH.

CpaBHMBATP ¥ yHOPAA0YMBATh PaIlOHAABHBIE U Uppa-
IIMOHAABHBIE YHCAQ, 3aIICaHHbIE C IIOMOIIIBIO0 KBaIpaT-
HBIX KOPHEMH.

WccnenoBaTe ypaBHEHHE X2 = 4, HAXOAUTH TOYHBIE U
npUOAMKEHHBIE KOPHHU IIpH a4 > 0.

VccremoBaTh CBOVICTBA KBaApaTHBIX KOPHEH, IIPOBOAS
YHCAOBBIE OKCIIEPUMEHTHI C HCIIOAB30BAHHEM KaABKYAS-
TOpa (KOMITBLIOTEPA).

[Hokxa3pIBaTh cBOVICTBAa apU(MMETHYECKHUX KBaIpPaTHBIX
KOpHeH; IPUMEHSITh UX A ITpeo0pa3oBaHus BbIpazKe-
HUH.




ITpoooaskerue

Hassanne
paszesia (TeMbl) OcHoBHOe cozep>KaHMe OcHoBHBIE BUABI IesTeTbHOCT 00y4JaromImxcsi
Kypca (41c10 JacoB)

BrimostaATe mpeoOpa3oBaHMs BBIPAKEHHH, CoAepzKa-
IIUX KBaJpaTHble KOPHU. BbIpaskaTh IepeMeHHbIe U3
TeOMETPHUYECKUX U (PHU3HIECKUX (POPMYA.

BerumciiaTh 3HaueHMsI BBIPAKEHUM, coepKaliuxX KBa-
[paTHbIE KOPHHU, UCIIOAB3YS IIPH HEOOXOIUMOCTH KaAb-
KYASITOP.

Victionib30BaTh B XOLE PELIEHHUS 3a4a4 SAEMEHTapPHBbIE
[IpeCTABACHUSI, CBA3aHHBIE C MPUOAMKEHHBIMH 3HAYE-
HUSMU BEAUYIUH.

3HaAKOMUTBCA ¢ MCTOpYEN Pa3BUTHUS MaTeMaTHKHU

Yuicsra v BBIYMIC- CTemneHs C IIEALIM ITOKA3ATEAEM. DopMyIMPOBATH OIpe/IesieHNe CTEIIEHH C LIEABIM ITOKa-
neuns. CremneHp CranmapTHad 3aIlluch YHCAA. 3aTEAEM.
C IeJIBIM II0Ka3a- Pasmephl 0O0BEKTOB OKpPYZKaro- IIpencraBisATh 3amMch OOABIINX U MAABIX YHCEA B CTAH-
TEeJIeM IIero MI/Ipa (OT BACMeHTapHI:IX ﬂapTHOM BHU/E. CpaBHVIBaTB YHCAA U BEAMYHMHBI, 3alIH-
(7 ) YacCTHIL 10 KOCMUYECKUX 00hEK- CaHHbIE C UCIIOAL30BaHueM crerneHu 10.
TOB), JAUTEABHOCTH IIPOIIECCOB B Vicroip30BaTh 3a0MCh YUCEA B CTAHAAPTHOM BUIE OAS
OKPY?KAIOIIEM MHPE. BBIPaXKEHUS Pa3MepoB 0OBEKTOB, JAUTEABHOCTH IIPOLIEC-
CBo#iCcTBa CTEIIEHHU C IIEABIM II0- COB B OKPYZKaloIlleM MUPE.
Ka3aTeAeEM DopMyIMPOBaTh, 3aIIMCHIBATh B CMMBOJIMIECKON (pop-

Me 1 WUTIOCTPMPOBaTh MpUMepaMM CBOMCTBA CTENEHH
C ILIEABIM IIOKa3aTEAEM.

IIpuMeHATH CBOVICTBA CTEIEHU [AS IIPeoOpa3oBaHHUS
BBIPasKEHUH, COAEPIKAIIMX CTEIEHH C LIEABIM IIoKasaTe-
A€M. BBITIOJTHATD AeVICTBUS C YUCAAMHU, 3aIINCAHHBIMU B
CTaHapPTHOM BUE (YMHOXKEHHE, IeA€HHEe, BO3BEAEHUIE
B CTEIIEHB)




Anrebpandeckne
BBIpa>KeHMs.
Ksagparabent
TpéxuieH

=)

KBanpatuslii TpéxdaeH. Pasao-
JKEeHHe KBaJApaTHOro TpéXUAaeHa
Ha MHOXKHUTEAU

PacriosHaBaTh KBaZpaTHBIH TPEXUYAEH, yCTaHaBAUBATH
BO3MOXKHOCTB €TO PA3A0KEHUSA Ha MHOXKHUTEAH.
PackragpIBaTh Ha MHOJKMTENIM KBaJApPaTHBIM TPEXUAEH
C HEOTPHUIATEABHBIM AUCKPHUMUHAHTOM

Anrebpamdeckne
BBIpa’KeHMs.
ArnreGpanveckas
apodb

(15 )

Aarebpanueckas apobb. [omy-
CTUMbIE 3HAYEHUS II€ePEMEHHBIX,
BXOSAIIMX B aarebpandecKue
BbIpazkeHusg. OCHOBHOE CBOHCTBO
aarebpamydeckoii gpobu. Cokpa-
mieHue apobeii.

ChoxkeHme, BBIYUTAHHE, YMHO-
JKEHHEe U OeAcHHe asrebpaude-
ckux apobeii. [IpeobpaszoBanme
BBIDaXKEHHUH, COAEpIKAIIUX aAre-
O6pauyeckue npobu

3anmceIBaTh asrebpandeckue BbIpakeHHUd. Haxommrs
00AaCTb OIIpeieACHHUS PAIlMOHAABHOTO BbIPAKEHUS.
BBIIIOIHSITE YHCAOBBIE ITIOCTAHOBKH 1 BBIUYMCIISITH 3HA-
4eHHe APoOH, B TOM YHCAE C IIOMOIIBIO KAABKYASITODA.
dopMyIMpOBaTh OCHOBHOE CBOHCTBO asrebpaundecKoi
ApobU U MPUMEHSTH €T0 A IIpeoObpa3oBaHusd Apobeit.
BBIIIOIHSITE IEVICTBUS C aATeOpaudeCKUMHU APOOSIMH.
IIpuMeHATH peobpa3oBaHUsl BbIPAXKEHUH [AS PEIIeHUs
3agad. BeIpakaTb mepeMeHHbIe 13 (hopMya (pusmde-
CKHX, TEOMETPHUYIECKHUX, OIIHCBIBAIOIINX 6I)ITOBBIC curya-
II1H)

YpaBHeHMs

v HepaBeHCTBa.
KBanpartHble
ypaBHeHMUs

(15 )

KBanmparnoe ypaBHeHue. Hermoa-
HO€ KBaJpaTHOE ypaBHEHUE.
dopmysa KOpHEH KBaApaTHOTO
ypaBHeHud. Teopema Buera.
Pemrenue ypaBHEHHUH, CBOAAIINX-
cd K KBaapaTHbIM. [Ipocreiinme
IPOOHO-pallOHAaABHbIE YpaBHe-
HHUSI.

Pemrenue TeKCTOBBIX 3a7ad4 C IIO-
MOIIBI0 KBaAPATHBIX ypaBHEHUH

PacniosnaBaTh KBaZpaTHbIE yPaBHEHUH.

3ammceiBaTh (popMyJIy KOPHEH KBaJpaTHOIO ypaBHE-
HUS; pellaTh KBaJIpaTHbIe YpaBHEHMs — IIOAHBIE U He-
ITIOAHEBIE.

ITpoBognTE IIpOCTeVIIIVIe VCCIIeNOBaHMA KBaJApaTHBIX
YPaBHEHUH.

Pemats ypaBHeHMs1, CBOASIINECS K KBaAPATHBIM, C II0-
MOIIIBIO ITPpeobpa3oBaHuM U 3aMEHON ITepeMEeHHOH.
HabGrogaTe 1 aHamM3MpoBaTh CBA3b MEXKIAY KOPHAMH U
Koo pUIEeHTaMH KBaAPaTHOIO YPaBHEHHU.
dopmyupoBaTh TeopeMy Buera, a Takxke oOpaTHYIO
TEOPEMY, MIPUMEHATb 3TU TEOPEMBI A PELIEHUd
3amad.




ITpoooaskerue

Hassanne
pa3neina (Tembi)
Kypca (41c10 JacoB)

OcHoOBHOe cofep>KaHMe

OcHoBHBIE BUABI IesTeTbHOCT 00y4JaromImxcsi

PemaTh TeKCTOBBIE 3aMa4m aAreOpadecKuM CIIOCOOOM:
IEPEXOIUTDH OT CAOBECHOH (DOPMYAHMPOBKH YCAOBHS 3a-
oadyu K asrebpaudecKodl MOIEAM IIyTEM COCTABACHHS
YPaBHEHHS; PelllaTh COCTABACHHOE YPaBHEHHE; HHTEP-
PEeTUPOBATHL PE3yAbTAT.

3HAKOMUTBCA C MCTOPWEN Pa3BUTHA aATeOpbI

YpaBHeHUs

¥ HepaBeHCTBa.
Cucremsbl ypaBHe-
HUN

(13 )

AVHENWHOEe ypaBHEHHE C [ABYyMS
IIepEeMEeHHBIMH, €ro TIpadHUK,
MIPHUMEDPEI PEIIEHNUd YPaBHEHUMN B
IIEABIX YHCAAX.

Pemenune cucrem AByX AWHEH-
HBIX YPAaBHEHHM C AByMd Ilepe-
MeHHBIMH. [IpuMepErl pemeHus
CHUCTEM HEAWHEWHBIX YpaBHEHUH
C OByMs IIEPEMEHHBIMH.
I'pacduyeckaa HHTepIIpeTaIysd
YPaBHEHUA C ABYMs IIEPEMEHHBI-
MM U CUCTEM yPaBHEHHH C AByMsS
II€PEMEHHBIMH.

Pemenne TEKCTOBBIX 3a7ad C IIO-
MOILBIO CUCTEM yPaBHEHUH

Pacnio3HaBaTh AMHEHHBIE YPaBHEHHUI C ABYMS [IEPEMEH-
HBIMH.

CtponTth rpadduKHU AUHEHHBIX YPaBHEHUN, B TOM YHCAE
VCIOJIB3Ysl I PpOoBBIe pecypchl.

PasznmuaTes mapasseAbHBIE U II€PECEKAIOIIHECS IIPsIMble
10 UX YPaBHEHUIM.

Pemrate cucTeMbl ABYX AMHEWHBIX YpaBHEHUU C AByMS
II€EPEMEHHBIMHU IIOACTAHOBKON M CAOXKEHHEM.

Pemrate mpocTeHIlIMe CHCTEMBI, B KOTOPBIX OOHO H3
YPaBHEHUH HE IBAFIETCS AMHEUHBIM.

IIpuBoanTe rpadmdecKyl0 MHTepIpeTalMI0 PEIIeHHs
YPaBHEHHUS C AByMS II€PEMEHHBIMU U CUCTEM YPaBHEHUM
C OAByMd II€epeMEHHBIMU.

PemaThs TeKCcTOBBIE 3amaum aArebpandecKuM CIiocoboM

YpaBHeHMs

¥ HepaBeHCTBa.
HepaBeHcTBa
(12 q)

YrcaoBble HEPABEHCTBA M HUX
CBOMCTBA.

HepaBeHCTBO ¢ 0fHOM IepeMeH-
HOM. AuHelHbIe HepaBeHCTBA C

@opMyJIMPOBaTh CBOVICTBA IHCAOBBIX HEPABEHCTB, HA-
AIOCTPUPOBATEH UX HA KOOPAWHATHON IPSIMOM, TOKa3bI-
BaTh aAreOpanydecKH.

IIpuMeHATDH CBOVICTBAa HEPABEHCTB B XO/I€ PELIEHMS 3a1a4.




OHOU IIEPEMEHHOM U UX pellle-
Hue. CucTeMbl AMHEWHEBIX Hepa-
BEHCTB C OJHOM IEPEMEHHOU U
HUX pelIeHUe.

N306pakeHne pelieHus AMHEH-
HOT'O HEPABEHCTBA U UX CHUCTEM
Ha YHUCAOBOH IIPAMOMH

Pemate AnHENHBIE HEPABEHCTBA C OAHON II€PEMEHHOMH,
H300pazkaTh pellleHre HepaBeHCTBA Ha YHCAOBOH IIPsI-
MOH.

Permiates crcTeMbl AMHEHHBIX HEPABEHCTB, N300pazkaTh
PELIEHNE CHUCTEMbBI HEPABEHCTB Ha YHCAOBON IIPAMON

Dynkonn.
OcHoOBHBIE
IIOHATUA
(59

[Mouarue Qyukuu. Ob6racTh
OIIpeIeACHHUS ¥ MHOXKECTBO 3Ha-
geHHn# pyHruu. Criocobs! 3ama-
HUS (QYHKIUH.

paduk Pysknmuu. CaoiicTBa
dYHKLIHN, UX OTOOpazkKeHHe Ha
rpaduke

Mcnosnp3oBaTh (DYHKITMOHAABHYIO TEPMMHOJIOIMIO ¥
CMMBOJIMKY.

Berumoiare 3HavueHMs (PYyHKIMH, 3aIaHHBIX (DOPMyAaMH
(IpH HEOGXOAUMOCTH HCIIOAB30BATH KaABKYASITOD); CO-
CTaBJISITh TaOJIMIBI 3HAUEeHMI (PYHKITHUH.

CrpouTh 1o TOUKaM rpadpmkm (OyHKITHH.

OnmceIBaTh cBOVICTBAa (DYHKITUH Ha OCHOBe e€ rpadude-
CKOT0 ITIPECTaBACHUS.

Vcnonp30BaTh (DYHKLIHOHAABHYIO TE€PMMHOJIOTMIO W
CHMMBOJIMKY.

VccenoBaTe IpUMepPBI IPaHUKOB, OTPazKaIOIIUX PeaAb-
HbIE IIPOIIECChI U sIBAeHUdA. [IpMBOAUTE IpMMepPHI IIPO-
LIECCOB U IBACHHUH C 3aJaHHBIMH CBOHCTBaMH.
VIcnosp30BaTh KOMIIBIOTEPHBIE IIPOIPaMMBI [AS IIO-
cTpoeHud rpaduKoB MYHKUUH U U3yIE€HH UX CBOHCTB

Dynknmn.
Yncsosele
PyHKIIN
9 =)

YreHUe U ITOCTPOEHHE TPadUKOB
¢dpyukmuit. [Tpumeps! rpaguxkoB
(YHKIMH, OTPasKaIOIINX Peasb-
HBI€ IIPOIIECCHI.

OYHKIINH, ONHCHIBAIOIINE IIPS-
My U OOpaTHYIO IIPOIIOPIIHO-
HaAbHBIE 3aBUCHMOCTH, UX Ipa-
duku. 'unepboaa.

Haxoauts ¢ momomisio rpadpmika pyHKIINH 3HAYEHHUE O~
HOM U3 pacCMaTpPUBAEMBIX BEAUYHUH 110 3HAYEHUIO PY-
roH.

B HeCAOKHBIX CAydYasX BBIPa>KaTb pOPMYJION 3aBUCH-
MOCTh MEXK/y BEAUYHHAMH.

OmmcehIBaTh XapakTep U3MEHEHUs] OHOM BEAUYUHBI B
3aBUCUMOCTHU OT U3MEHEHUS IPYTOH.




ITpoodoarketiue

Hassanne
pa3neina (Tembi)
Kypca (41c10 JacoB)

OcHoOBHOe cofep>KaHMe

OcHoBHBIE BUABI IesTeTbHOCT 00y4JaromImxcsi

I'paduk dyHKINU | = x2.
dynruyu Yy = x2, y= x3,
y = Jx, Yy = |x]|; rpadudeckoe
pellleHHe ypaBHEHUH H CHCTEM
ypaBHEHUH

PactiosHaBaTh BUABI U3y4daeMbIx yHKIWH. ITokaspl-
BaTh cXeMaTUYIeCcKN IIOAOKEHHE Ha KOOPAHUHATHOU IIAO-
ckocTH rpacdukoB dyHKIUE Buaa: y = x2, y = x3,
y = Jx,y = 1xl

Vcnonp3oBaThk (GyHKIMOHAIBHO-TpadmIecKme mpes-
CTaBJIEHMSI JIASI PEIlIeHHd ¥ UCCA€JOBaHUS YpaBHEHUN 1
CHUCTEM YPaBHEHUH.

IIpuMeHTh OU@PPOBBIe pecypchbl OAsl IIOCTPOEHUS I'pa-
¢dpuroB pyHKIIIH

IToBTOpeHME
¥ 00001IIeHIe
(6 )

IToBTOpEHNE OCHOBHBIX ITOHATHUMH
U METOM0B KypCcoB 7 U 8 KAACCOB,
obobieHne 3HAHUH

Br10MpaTh, IpMMeHATH, OIleHMBATh CII0CO0bI CDAaBHEHUS
4HCeA, BBIYMCACHUM, IIpeoOpa3oBaHUM BBIPasKEHHUH, pe-
II€HUA yPaBHEHUI.

OcymiecTB/IsATE CAMOKOHTPOJIb BBIIIOAHAEMBIX NEHCTBUIH
U CaMOIIPOBEPKY Pe3yAbTaTa BBIYHCACHUH, IIpeobpaso-
BaHUH, IOCTPOECHUMH.

Pemmare 3agayun M3 peasIbHOVI XKU3HU, IIPUMEHATh MaTe-
MaTHYECKHE 3HAHUA [Ad PEIIEHHd 3a/ad U3 APYTHUX
OPEIMETOB.

Pemrate TeKCTOBBIE 3agaum,
c110co0bI pelIeHUsd 3a1a49H

CpaBHHBaTbhb, BBIOMpATH




9 knacc (He meHee 102 u)

Hassanmnue
paszesa (TeMbl)
Kypca (41c10 9acoB)

OcHoOBHOe cofep>KaHMe

OcHoBHBIE BUABI JesITeJIbHOCT 00y4JaromImxcsi

Uwncna v BbIUMC-
neHus. devictBu-
TeJIbHbIE YMciIa

9 9)

PamuonaabHBIE YHCAQ, UppPALlU-
OHAABHBIE YHCAA, KOHEYHBIE U
OeCKOHEeYHbIE AECATUYHBIE OPO-
Ou. MHOXKECTBO OEMCTBUTEAB-
HBIX YHCEA;, AeHCTBUTEABHBIE
ypcAa Kak OEeCKOHEYHBIE IeCs-
TU4YHbIE Apobu. BzauMHO OmHO-
3HAQ4YHOE COOTBETCTBUE MEXKIY
MHOXKECTBOM OEeHCTBUTEABHBIX
YHCEA U MHOKECTBOM TOYEK KO-
OPAMHATHON IIPSIMOM.
CpaBHeHHE NeHCTBUTEABHBIX YH-
cea, apuMeTHIECKHe NeHCTBUS
C IEUCTBUTEABHBIMHU YHCAAMH.
IpubAUKEHHOE 3HAYEHUE BEAU-
YUHBI, TOYHOCTb IPUOAUIKEHUS.
OxkpyraeHue uncea. [Ipukuaka u
OIleHKa pPEe3yAbTATOB BBIYUCAE-
HUH

Pa3BuBaTp mpencraBjIeHMsA O YHCAAX: OT MHOZXKECTBA
HaTypPaABHBIX YHCEA OO MHOXKECTBA OEHCTBUTEABHBIX
YHCEA.

O3HaKOMUTBCSI C BO3MOXKHOCTBIO IIPEACTABACHUS Oeii-
CTBHUTEABHOTO YHCAA KaK OECKOHEYHOH MeCATUYHOH Ipo-
0u, MpUMEeHATh AECATHYHBIE IIPUOAMKEHUS PaLOHAAB-
HBIX U HPPAIMOHAABHBIX UHCEA.

M300pakaTs AeHCTBUTEABHBIE YHCAA TOYKAMU KOOPAM-
HaTHOM IpAMOM.

3ammceIBaTh, CpaBHMBATh ¥ YIIOPSIIOYMBATh JCHCTBU-
TEABHBIE YHCAAQ.

BeInonHATH, codeTad yCTHBIE U IIHUCBMEHHBIE ITPUEMBI,
apudgmMeTdecKme NeVICTBUS C PAIlOHAABHBIMH YHCAA-
MH; HAXOOUTh 3HA4YEHUd CTEIICHEN C LIEABIMH IToKa3aTe-
ASIMH U KOPHEH; BBIYMUCIATH 3HAYEHUSI YUCAOBBIX BBI-
pPazkeHuu.

IToyunTs nIpeacTraBIeHMe O 3HAYHMMOCTH JAEHCTBUTEAD-
HBIX YHCEA B IPAKTHUIECKOH AeATEABHOCTH YE€AOBEKA.
AHaM3MpoBaTh M AeJIaTh BHIBOABI O TOYHOCTH IIPUOAN-
KEHHUS AeHCTBUTEABHOTO YHCAA IIPU PELICHUH 3a1a4.
OKpyraTe JeCTBUTEABHBIE YHCAQ, BBINOJIHATH IIPU-
KMUIKY Pe3yAbTaTa BBIYMCACHUM, OIleHKYy 3HA4YE€HHH 4HC-
AOBBIX BBIPa*K€HUH.

3HaKOMUTHCSI C MCTOPMEN Pa3BUTUSI MaTeMaTUKH




ITpoooasxernue

Hassanne
pa3neina (Tembi)

Kypca (41c10 JacoB)

OcHoOBHOe cofep>KaHMe

OcHoBHBIE BUABI IesTeTbHOCT 00y4JaromImxcsi

YpaBHeHMs

¥ HepaBeHCTBa.
YpaBHeHMs

C OTHOVI
epeMeHHOW
(14 9)

AmHeliHOe ypaBHeHHe. Pemmenue
YPaBHEHHUH, CBOAANIINXCS K AH-
HEUHBIM.

KBagparHoe ypaBHeHue. Perre-
HHE yPaBHEHHUI, CBOAAIIUXCA
K KBaJpaTHBIM. BUKBagpaTHBIE
YpaBHEHHH.

[IpuMepe! pelleHus ypaBHEHUH
TpeThel U 4eTBEPTOH cTereHel
Pa3A0XKEHHEM Ha MHOXKHUTEAH.
Pemtenne  gpoOHO-pallMOHAAB-
HBIX YPaBHEHUMH.

Pelienne TEKCTOBBIX 3aa4 asre-
6panIecKUM METOLOM

OcBanBaTh, 3alIOMMHATh W IPVUMEHATh rpadndeckue
MeTOJbI IIPH PEIICHUN YPaBHEHUM, HEPABEHCTB U UX CH-
CTEM.

Pacno3HaBaTh IleAble U APOOHBIE YPaBHEHUS.

Pertate 1mHeVIHBIE M KBaJpaTHBIe ypaBHeHMsI, ypaBHe-
HU4, CBOALIIMECS K HUM, IIpocTelnire pobHO-payo-
HaAbHbIE YPaBHEHHUS.

IIpenyarate BO3MOIKHBIE CIIOCOOBI PEIIEHHS TEKCTOBBIX
3a7a4, 00cy>KIaTh MX M pelllaTh TEKCTOBbIE 3a/la4ul pas-
HBIMH CIIOCOOaMH.

3HaKOMUTBCS C I/ICTOPI/Ieﬂ PasBUTHA MaTEMaTUKHU

YpaBHeHMs

VI HepaBeHCTBa.
Crucremsnl ypaBHe-
HUI

(14 u)

AVMHENWHOEe ypaBHEHHE C [AByMsd
IIePEMEHHBIMH U €T0 IpadHK.
Cucrema IByX AMHEUHBIX ypaB-
HEHUI C AByMsd IIEPEMEHHBIMU U
eé¢ peureHue. PerieHue cucrem
JIBYX YPaBHEHMI, OJHO U3 KOTO-
PBIX ANHEWHOE, a APYyTOE — BTO-
PO CTEIEeHHU.

I'pacduyeckas HHTepPIpeTAIIUI
CHCTEMBI yPABHEHUM C AByMsS
IePEMEHHBIMH.

OcBanBaTh ¥ IPUMEHATh IIPHUEMBI PEIIEHUS CHCTEMBI
[BYX AMHEHHBIX YPaBHEHUI C AByMs NE€PEMEHHBIMH U
CHCTEMBI IBYX yPaBHEHHH, B KOTOPHIX OHO YPaBHEHHE
HE SIBASEeTCH AMHEHHBIM.

Vcnonp3oBaTh  (PYHKIIMOHAABHO-TpaUYEeCKHe IIpes-
CTaBACHHUS [AS pellIeHMsI M MCC/IeJOBaHNs YPaBHEHUH U
CHCTEM.

AHanu3MpoBaTh TEKCTHI 3a/1a4, pelIaTh UX asrebpande-
CKHUM CIIOCOOOM: IIepexoauTh OT CAOBECHOH (DOPMyAH-
POBKH YCAOBHS 3342491 K aAreOpamdeckod MOOEAH IIy-
TEM COCTABAEHHUS CUCTEMBl YpaBHEHUH; pelaTh COCTaB-




PerreHne TEKCTOBBIX 3a7ad aAre-
OpaudyecKUM CIIocobom

AEHHYIO CHCTEMY ypaBHEHHUN; MHTepIpeTHpPOBaTh Pe-
3yABTAT.
3HAKOMMUTECSI C MCTOPMeEV PA3BUTHS MaTeMaTHKHU

YpaBHeHMs

¥ HepaBeHCTBa.
Hepasencrsa
(16 q)

YucaoBble HeEpaBEeHCTBA U HUX
CBOMCTBA.

AnHelHbIe HEPABEHCTBA C OLHOU
IIEPEMEHHOM U UX PEIIEHUE.
CucreMbl AMHEHWHBIX HEPABEHCTB
C OHOM IIEPEMEHHOM U UX pellle-
HUeE.

KBanpaTHble HepaBeHCTBa U UX
peleHue.

Ipadudeckadg WHTEpIpeTaIlus
HEPaBEHCTB M CHCTEM Hepa-
BEHCTB C ABYMs I€PEMEHHBIMHU

UwnraTe, 3a0MCcpIBaTh, HIOHMMAaTh, MHTEePIIPEeTHUPOBATh
HEPaBEHCTBA; UCIIOAB30BATb CUMBOAUKY Y TEPMHUHOAOIHIO.
BoimosiasaTes npeobpa3oBaHusg HEPABEHCTB, MCIOJIH30BaTh
IAsI IpeoOpa3oBaHus CBOMCTBA YHCAOBBIX HEPABEHCTB.
Pacrio3HaBaTh AMHEWHBIE U KBaJpaTHbIE HEPABEHCTBA.
PemmaTte AMHENHBIE HEPABEHCTBA, CUCTEMbI AMHEWHBIX
HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKAIOYAIOIINX KBa-
ApaTHOE HEPABEHCTBO, U PEIIaTh UX; 00Cy>XKJaTh IIOAY-
YeHHBbIE PElIeHUd.

M3006pakaTe pelleHrne HepaBEeHCTBA U CHCTEMBI Hepa-
BEHCTB Ha YHCAOBOH IIPAMOM, 3alIMChIBAaTh PEILIEHHUE C
TIOMOIIIBI0 CHUMBOAOB.

PemaTe KBaZpaTHBIE HEPABEHCTBA, HCIIOAB3ys Tpaduye-
CKHE IIPEACTABACHUL.

OcBamBaTh M IPUMEHATHh HEPABEHCTBA IIPU PELIEHUU
Pa3AWYHBIX 337a4, B TOM YHUCAE IPAKTUKO-OPUEHTUPO-
BaHHBIX

DOyHKINU
(16 q)

KBanparuunas QyHKIUA, eé
rpacduk u cBoiicrBa. ITapaboaa,
KOOpAMHATHI BEPIIHHEI ITapabo-
ABI, OCbH CUMMETPHHU IIapaboABI.
CrenenHble (DYHKIIMHU C HATY-
PaAsBHBIMH ITOKa3aTeAdMHu 2 u 3,
ux rpadUKH U CBOHCTBA.
I'pacdourn dysxknuit: y = kx,

y=kx +by= ,xy=ax2,

y = axs, y = Jx, y= Ix]

Pacno3HaBaTh BHABI U3y4YaeMbIX (DYHKIIUH; MIUIIOCTPU-
poBaTh cxeMaTHUYeCKM, OOBSICHITh PACIIOAOKEHHE Ha
KOOPAWHATHOH ITAOCKOCTH I'paduKOB (PYHKIIUH BHAA:

y=kx, y=kx+ b, y:—k, ¥z ax?, y = ax3,

y = Jx, Yy = [x] B 3aBHCHMOCTH OT 3Ha4eHH Ko3pu-
[IMEHTOB; OIIUCHIBATb UX CBOHCTBA.

Pacno3HaBaTh KBaApaTHYHYIO (DYHKIIHIO II0 (hopMyAe.
ITpuBOOMTH IIpMMepPBI KBAIPATHYHBIX 3aBUCHUMOCTEH U3
PEeaAbHOH KU3HH, (PU3UKH, TEOMETPHUH.




ITpodoaskeriue

Hassanne
pa3neina (Tembi)
Kypca (41c10 JacoB)

OcHoOBHOe cofep>KaHMe

OcHoBHBIE BUABI IesTeTbHOCT 00y4JaromImxcsi

BoIsABIATH 1 060011aTE 0COGEHHOCTH IpaduKa KBaapa-
TUYHOU PYHKIHHU y = ax? + bx + c.

CTpouth M M300pakaTh cxeMaTH4ecKy I'padHUKH KBaapa-
THUYHBIX (DYHKIMH, 3aIlaHHbBIX (hopMyAaMH BUAA i = ax2,
y=ax2 + q,y=a(lx+ p)2, y=ax2 + bx + c.
AHanmu3MpoBaTh M MOPUMEHSITH CBOVICTBA H3YUEHHBIX
byHKIIUH AT UX IIOCTPOEHHSI, B TOM YHCAE C IIOMOIIIBIO
U POBBIX PECYPCOB

UncoBble mocie-
JI0BaTeIbHOCTH
(15 q)

[TosTHE YMCAOBOM HOCAEIOBA-
TEABHOCTH.

3amaHue II0CAEI0BATEABHOCTH
PEKYPPEHTHOH  opMyAolt H
dopMyAOH 1n-TO YAeHA.
Apudmernyeckasg U IeOMETPH-
4yeckKad IIPOrpeccHuu. PopMyAbI
1-TO0 YA€HA apHU(PMETUIECKOH U
TEOMETPUYECKON IIPOTPECCHUH,
CYMMBI IEPBBIX 11 IACHOB.
N3o00pazkeHue 4AeHOB apudmMe-
THUYECKOH U TI€OMETPHUYECKOU
IIporpeccui TOYKaMHU Ha KOOp-
JAUHATHOM ITAOCKOCTH.
AMHEUHBIH M SKCIOHEHITHAAB-
HBIM POCT.

CAOZKHBIE IIPOLIEHTHI

OcBamBaTh ¥ MPUMEHSTh HHIECKCHBIE OOO3HAYEHUS,
CTPOUTH pedeBble BBICKA3bIBAaHMA C KCIIOAB30BAHHEM
TEPMHUHOAOTHH, CBA3QHHOH C IOHATHEM IIOCAEL0BATEAB-
HOCTH.

AnammsupoBaTk (GOPMyAy 1-TO YAEHA ITOCAENOBATEAB-
HOCTH HAM PEKYPPEHTHYIO (DOPMYAY M BBIUMCIATH YAEHBI
IIOCA€IOBATEABHOCTEH, 38 JaHHBIX 3TUMU (DOPMYAAMH.
VYcranasamBaTh 3aKOHOMEPHOCTh B ITIOCTPOEHUM ITOCAE-
JI0BAaTEABHOCTHU, €CAHM BBIIIKCAHBI IIEPBBIE HECKOABKO €€
YAEHOB.

Pactio3HaBaTh apuMETHYECKYI0O U TIe€OMETPHYECKYIO
IIPOT'PECCHH IIPHU PA3HBIX CIIocobax 3a/laHU.

Pemrate 3a71a4M ¢ UCIIOAB30BaHHUEM (POPMYA 1-TO YACHA
apuPMETHIECKOH U TeOMETPHUYECKOH IIPOrPeCcCHi, CyM-
MBI IIEPBBIX 11 YACHOB.

M300pa>kaTh YAEHBI IIOCAEIOBATEABHOCTH TOYKaMHU Ha
KOODAHWHATHOH IAOCKOCTH.




PaccmaTpuBaTh IpyuMepsI IIPOIIECCOB M SIBJICHUI U3 pe-
AABHOM KHU3HU, HAAIOCTPHUPYIOIIKE H3MEHEHHE B apHud-
METHYECKOM IIPOTPECCHUH, B TEOMETPUIECKON IIpOrpec-
cuu; u3obpaxkaTbh COOTBETCTBYIOIIME 3aBUCHMOCTH TI'pa-
dpraecKu.

Pemrare 3amaum, CBaI3aHHBIE C YHCAOBBIMH ITOCAEIOBA-
TEABHOCTSIMH, B TOM YHCAE 3a0a9l U3 PEaAbHOH XKU3HU
C HCIIOAB30BaHUEM HUMPOBBIX TEXHOAOTHH (IAEKTPOH-
HBIX TaOAUIL, TPA(UIECKOTO KAaABKYASITOPa U T.II.).
Permrate 3a/1a4M Ha CAOXKHBIE ITPOIIEHTHI, B TOM YHCAE
3a/lavyd W3 PeasbHOl IIPAKTHUKH (C HCIOAB30BAHHEM
KaABKYyAdTOPA).

3HAKOMMTECSI C VICTOpVEV Pa3BUTHS MaTeMaTHUKH

IToBTOpeHmMe,
00oO1IIeHME,
cUCcTeMAaTU3AIIS
3HaHMMI!

(18 )

Uncma u BBIMUCIEHNs (3aIIHCh,
CpaBHEHUE, NEUCTBUA C JEHCTBU-
TEABHBIMH YHCAAMH, YHCAOBas
npsMasi; IIPOLIEHTBI, OTHOIIIe-
HUS, IIPOIOPIHH; OKPYTACHUE,
IpubOAMIKEHHE, OIIEHKA; pellle-
HHE TEKCTOBBIX 3a7a4 apudme-
THYECKUM CIIOCOOOM)

OnepupoBaTh NOHATMAMM: MHOXKECTBO, ITOAMHOXKECTBO,
oIlepally HaJ MHOXKECTBaMH; MCII0JIb30BaTh rpacdude-
CKO€ IIPEACTABACHHE MHOKECTB [Ad OIHMCAHUSA PeaAb-
HBIX IIPOLIECCOB U SIBAGHUH, IPH PELIEHUH 3a4a4 U3 APY-
T'UX y4eOHBIX IPEIMETOB.

AKTyanusupoBaTh TEPMWMHOJIOTVMIO ¥ OCHOBHBIE eV~
CTBUsA, CBsA3aHHBIE C YMCIaAaMU:. HaTypPaAbBHOE YHCAO,
IIPOCTOE M COCTABHOE YMCAA, JEAMMOCTb HATypaAbHBIX
4HCeA, NPU3HAKU MOEAMMOCTH, IIEAO€ YHCAO, MOIYAb
YHCcAa, OOBIKHOBEHHAs U AECATHYHAd APOOH, CTaHOApT-
HBIF BUJ YHCAQ, apUPMETHIECKUH KBaAPATHBIH KOPEHb.

1 3/ech IpeaCcTaBAEHbI 9AEMEHTRI COMEPIKAHUS Kypca, U3ydaBIIrecs B 5—8 raac-
cax u TpeOyrole IIOBTOPeHU, 000011eHus U cucTeMaTu3anui. Obpaiarhes K
9TOMY MaTepHaAy MOXKHO B BHUE aKIIEHTA HA 3aBEPIIAOIIEM ITAIle U3yUEeHHUs
Kypca 9 Kaacca MAM PACIIPENEASITH 10 COOTBETCTBYIOLIMM TEMATHIECKUM DPa3-
[IeAaM, U3y4aeMbIM B TeYeHHE y4eOHOro ropa.




ITpodoaskeriue

Hassanne
paszesia (TeMbl) OcHoBHOe cozep>KaHMe OcHoBHBIE BUABI IesTeTbHOCT 00y4JaromImxcsi
Kypca (41c10 JacoB)

BrIno/IHATEL OeVICcTBUsA, CpaBHMBATL M yIOPSAA0YMBATH
YKCAQ, TIPEACTABASTEH UNCAA Ha KOOPAUHATHON IIPSIMOM,
OKPYTASITH YHCAQ; BBIMOJIHITH IPUKNUAKY ¥ OIEHKY pe-
3yAbTaTa BBIYHUCACHUH.

Perrath TeKCTOBBIE 3a4aUM apPHU(PMETUIECKUM CIIOCOOOM.
PemaTe mpakTmuecKme 3amady, COAEpPIKAIIHE IIPOIIEH-
TBI, JOAH, YaCTH, BbIPAIKAIOIIHE 3aBUCHUMOCTH: CKO-
pOCT — BpEMSI — pAaCCTOSHHE, IleHAa — KOAHWYe-
CTBO — CTOHMOCTH, 00b€M paboThl — BpeMs — IIpO-
U3BOAUTEABHOCTD TPYyAA.

Pas6upare peasbHble KHU3HEHHBIE CHTYaIlUH, (POPMYIIn-
poBaTh UX Ha 43bIK€ MaT€MaTHUKH, HAXOOUTHh PEIIECHUE,
IIpUMeEHId MaTeMaTHIeCKUN arapar, MHTepIpeTHpo-
BaTh PE3YABTAT

Anreﬁpantlecr(ne BbIpa>KeHmsd Ol'IepI/IPOBaTL IIOHATUAMM:. CTEIICHDb C IIEABIM ITOKa3aTe-

(mpeobpaszoBanue aareGpawde- | AeM, apU(PMETHYECKHNM KBaApaTHBIM KOPEHb, MHOTIO-
CKHX BBIPpasKEHHUM, MOIyCTUMBIE | dYAeH, aarebpandeckas ApoOb, TOKIECTBO.
3HAYEHUSI) BBIIIO/IHSITE OCHOBHBIE [IEVICTBHSI: BBIITOAHSTH PACYEThI

o cpopmyasam, IIpeobpa3oBBIBATEL IEAble, APOOHO-pAaIlU-
OHaAbHBIE BBIPAZKEHHUS U BBIPAKEHHS C KOPHAMH, pea-
AV30BBIBATb PA3A0KEHHE MHOTOYAEHA HA MHOXKHTEAH,
B TOM YHCAE C HUCIIOAB30BaHHEM (POPMYyA PA3HOCTH KBa-
APaToB U KBaapaTra CyMMbI U Pa3HOCTH; HAXOAUTE [10-
IIyCTHMBbIE 3HAYEHHS IIEPEMEHHBIX IAS APOOHO-PAIIHO-
HaABHBIX BbIPaXK€HHI, KOPHEMH.




MopenupoBaTh ¢ IIOMOIIBIO (DOPMYA PEaAABHBIE IIPOLIEC-
CBbI U IBAEHUSLA

DysKIIMM (IOCTPOEHUE, CBOM- OmnepupoBaTh MOHATHMAMM: (PYHKIUA, TpadUK (DyHK-
CTBa M3Y4YEHHBIX (DYHKITWH; I'pa- | [IUH, HyAW (DYHKIIMH, IIPOMEXKYTKH 3HAKOIIOCTOSTHCTBA,
duyeckoe pellleHHe YpaBHEHUH | IIPOMEKYTKH BO3pacTaHWsd, yObIBaHHS, HAUOOAbBIIIEE U
U UX CHUCTEM) HauMeHbIllee 3HadYeHusa (PyHKITUH.

AHanusupoBaTh, CpaBHMBaTh, O0OCy’>KIaThb CBOMCTBa
byHKUIUH, cTpOUTh UX TPadHUKH.

OmnepupoBaTh HOHATHMSIMM: IIpSMas IIPOIOPIIHMOHAAB-
HOCTB, oOOpaTHas IIPOIOPIHUOHAABHOCTE, AHWHEHHas
dyHKIHNS, KBagpaTuiHas (QyHKIHsS, 1apaboaa, THIIep-
6oaa.

Vcnonp3oBaTh rpaduKM OAS OIIPENEACHUS CBOMCTB,
IIPOIIECCOB M 3aBHUCHMOCTEH, OAT PelleHns 3a1ad U3 Apy-
TUX y4eOHBIX IIPEIMETOB U PEaAbHOH JKHU3HU; MOIEIN-
poBaTh C IIOMOIIBIO I'PAPHUKOB peasbHBbIE IIPOIIECCHI B
SIBACHUS.

BripakaTe ¢dopMysiamMyu 3aBHCHMOCTH MEXKIY BEAUYH-
HaMH

ITpu pazpaboTke paboueil MporpaMMbl B TEMATHIECKOM ITAQHUPOBAHUH TOAXKHBI OBITEH VITEHBI BO3MOXK-
HOCTH HCIIOAB30BaHHUS 3ACKTPOHHBIX (IHU(PPOBBIX) 00pa3oBaTEABHBIX PECYPCOB, SIBASIOIIUXCS y4eOHO-MeTo-
OUYECKHUMHU MaTepHasaMu (MyAbBTHMeOUHHBIE IIPOrPaMMbI, D9ACKTPOHHBIE YIeOHHUKH U 33aJaYHUKH, dACK-
TPOHHBbIE OMOANOTEKH, BUPTYaAbHbIE Aa00paTOPHUH, UTPOBbIE IIPOTPAMMBI, KOAAEKITUH ITH(PPOBBIX 06pa3o-
BaTEeABHBIX PECYPCOB), UCIIOAB3YEMBIMHU [Asl OOYUE€HMS U BOCIIHUTAHHUSA PA3AWYHBIX TPYIII II0Ab30BaTeACH,
IIPEeACTaBAEHHBIMU B 9A€KTPOHHOM (LM(POBOM) BHIE U PEAAHIYIOIIUMHU AUAAaKTHYeCKue Bo3MoxkHocTH UKT,
comepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATEABCTBY 00 00pa3oBaHUM.




PABOYAA NPOrPAMMA YYEBHOI'O KYPCA
"rEOMETPUA". 7-9 KITACCbI

LEIN U3YHEHUA YHEBHOIO KYPCA

«MareMaTHKy yKe 3aTeM Y4UTh HaJo, YTO OHa yM B IIOPSI0OK
IIPUBOAUT», — IIHCAA BEAUKHUH PYCCKUH y4eHbIl Muxaua Bacuabe-
BUY AOMOHOCOB. U B 3TOM COCTOUT OZHA M3 ABYX IieAei o0ydeHMs
reOMEeTPUH KaK COCTaBHOM YacTH MaTeMaTHKU B IIIKOAE. OTOM IieAn
COOTBETCTBYET JOKa3aTeAbHAas AWMHUS IIPENofaBaHUd P€OMETPUHU.
Caenys mpencTaBAeHHOM pabodell mporpaMme, HAYWHAS C CEABMOTO
KAacca Ha YPOKax IeOMeTpPHUH O0y4aroIuiics YIUTCH IPOBOAUTE I0-
Ka3aTeAbHbIE PACCYKIOEHHUSI, CTPOUTH AOTHMYECKHE YMO3aKAIOYEHHH,
J[OKa3bIBaTh HCTHHHBIE yTBEPXKIACHUSA U CTPOUTH KOHTPIPHUMEPHI K
AOXKHBIM, IIPOBOAUTH PACCYXKAEHHUS «OT IIPOTHUBHOIO», OTAHYATH
CBOMCTBa OT IIPU3HAKOB, (POPMYyAHPOBATh O0paTHbIEe YTBEPXKIACHUS.
Y4eHUK, OBAQAEBIINHY HCKyCCTBOM paccyKaaTh, OyAeT IPUMEHATH
€ro U B OKpyxKamwluel xku3Hu. Kaxk nucaa reomerp u negaror Mrops
denopoBuy llapeIriH, «AI0AbMH, IOHUMAIOIIUMH, YTO TAaKOE 10-
Ka3aTeAbCTBO, TPYAHO M faKe HEBO3MOXKHO MaHHUIIyAHUpoBaThk». U B
3TOM COCTOUT BaxKHOE€ BOCIIUTATEABHOE 3HA4YE€HHE HU3Y4YEHUS reoMe-
TPHUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTeMaTH4YeCKOM IIKOAE.

BMecte ¢ TeM aBTOPBI IPOrPaMMBbI IIPEAOCTEPETAIOT YIUTEAS OT
HM3AUIITHETO (popMasu3Ma, 0COOEHHO B OTHOIIEHHU Ha4YaA U OCHOBA-
HUM reoMmeTpuu. Ppanity3ckuii marematuk Kau [Ipe0HHE IIO 3TO-
My II0BOAY BBbICKaszaacd Tak: «4To KacaeTcd AEeANKATHOH IIpoOAE€MBI
BBEIEHUS «aKCHOM», TO MHE KasKeTC4d, YTO Ha IIEPBBIX [TOPax HyK-
HO BooO1Ie u30eraTh IIPOU3HOCHUTE caMo 3T0 caoBo. C apyroi ke
CTOPOHBI, HE CAEAYET YIIyCKaThb HU OJHOH BO3MOXKHOCTH OaBaThb
IPUMEPBI AOTHYECKUX 3aKAIOUEHUH, KOTOPhIE KyAa B OOABIIEH Me-
pe, 9YeM mupaed akKCHOM, SIBASIOTCH HCTUHHBIMHU U €IUHCTBEHHBIMH
ABUTATEASIMH MaTE€MaTHYECKOTO MBIIIACHUI).

BTopoi 11€ABI0 M3y4EHUS T'€OMETPHUH ABASETCHI HMCIIOAB30BaHHUE
e€ KaK MHCTPyMEHTa IIPH PEIIEeHUHN KaK MaTeMaTH4YeCKHX, TaK U
IPaKTUYECKHUX 3a/1a4, BCTPEYAIOIINXCI B peasbHOM KU3HHU. OKOH-
YUBIIHH KypC M€OMETPHHU IIIKOABHUK JIOAYKEH OBITH B COCTOSIHUH
OIIPENEAUTDH M'eOMETPHUIECKYIO (PUTYPY, OIIHUCATH CAOBAMH JaHHBIN
4epTEXK HMAHW PHUCYHOK, HAWTH IAOMIAAL 3€MEABHOTO ydacTKa, pac-
CUNTATh HEOOXOOUMYIO JAMHY OIITOBOAOKOHHOI'O KabeAd AU Tpe-
OyeMble pasMephl rapaska A aBTOMOOHAS. OTOMY COOTBETCTBYET
BTOpAasi, BEIYUCAUTEABHAS AMHUS B U3YYEHHUHU F'€OMETPHH B IITKOAE.
JaHHaga npakTHU4YecKas AWMHUA gBAGETCH HE MEHee BaKHOH, yeMm



nepBasg. Emié IIaaToH npeanuckiBas, 4YTo0bI «rpakaaHe [Ipekpac-
HOTO ropoZia HU B KOEM CAydae He OCTaBAFAU I'eOMETPHUI0, Beb He-
MaAOBaXKHO Haxke MOOOYHOe eé MpHUMEHEHHEe — B BOGHHOM JeAe 114,
BIIPOYEM, ¥ BO BCeX HayKaX — JIAST AVUIIETO UX YCBOEHHS: MBI BEIb
3HaeM, Kakas OecKOHeYHas pasHHIIA CyIIeCTBYET MEXKAY YEAOBEKOM
IIPUYACTHBIM K T€OMETPHU U HEITPUIACTHBIM». [IAT 3TOTO YIUTEAIO
pPEeKOMeHAyeTCs MoAOUpPaTh 3aadd IPaKTUIECKOTO XapakTepa AT
paccMaTpUBaeMbIX TE€M, YYHUTDb AeTel CTPOUTb MaTeMaTHYeCKHe MO-
[EAW PEeaAbHBIX JKM3HEHHBIX CUTYAIlNH, IPOBOAUTDL BEIYHUCACHUS U
OIIEeHUBATh a[I€KBATHOCTH IIOAYYEHHOTO pe3yabTara. KpaiiHe BaxKHO
MOM4EPKUBATEH CBA3U MEOMETPHHU C APYTUMH IIpeIMEeTaMH, MOTHUBHU-
POBAaTh UCIIOAL30BATDH OIIPEAEACHUS FeOMETPHIECKUX (PUTYDP H II0-
HATHUM, NEMOHCTPUPOBATH NIPUMEHEHHE IIOAYIEHHBIX YMEHHH B (u-
3UKe U TEXHHUKE. ITU CBsI3U HauboAee IpKO BUIAHBI B TeMax «Bek-
TOPBD), I PUTOHOMETPHUUECKHE COOTHOLIEHMUsI»,« MeTon KoopAuHAaT»
u «Teopema [Tucaropar.

B 3akaro4deHue comaéMcd Ha BEAMKOIO MaTeMaTHKa U acTpoHOMa
Horanna Kemnaepa, 4T0oOHBI emié pa3 HogIEPKHYTH U METAIIpeIMeT-
HOe, U BOCIIUTATEABHOE 3HadeHue reomerpuu: “Geometria una et
aeterna est in mente Dei refulgens: cuius consortium hominibus
tributum inter causas est, cur homo sit imago Dei”!.

MECTO YYEBHOIO KYPCA B Y4EBHOM MJ1IAHE

CoraacHo yuebHOMY maaHy B 7—9 Kaaccax u3ydaercs yIeOHBIH
Kypc «'eomeTpHsi», KOTOPBIY BKAIOYAET CACAYIOIINE OCHOBHBIE pas-
neAabl comepxkaHud: «[eomerpuyeckue (PUIypPbl U HUX CBOMCTBay,
«I3smMepeHHe TeoMEeTPHYECKHX BEAHMYHH», a TakKXke «/leKapTOoBBI
KOOPAWHATBI Ha ITAOCKOCTH», «BeKTOpBI», «/IBUKEHHUA ITAOCKOCTH»
u «IIpeoOpazoBaHua 1TOxOOUSI».

YueOHBIH MAAH IpeaycMaTpUBaeT H3y4YeHHE TeoMeTpHUH Ha 6a3o-
BOM YPOBHE, HCXOAd U3 He MeHee 08 y4eOHBIX 4acoB B yueOHOM
romy, BCETo 3a TPH roga ooydeHnd — He MeHee 204 4acos.

1 TeomeTpHsa eAVHA U Be4Ha, oHA OancTaeT B BoxkweMm nyxe. Hama mpu-
YaCTHOCTh K HEH CAY?KUT OJHHUM M3 OCHOBaHHM, 10 KOTOPBIM YEAOBEK
[oAXKeH ObITb 06pazom BoxbuwMm (http:/ /www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)


http://www.astro-cabinet.ru/library/

COAEPXAHME YYEBHOIO KYPCA (MO rOAAM OBYYEHMA)
7 Knacc

HauyaapHble moHATHA reoMeTpun. Touka, IIpsaMas, OTPE30K, Ay.
Yroa. Bugs! yraoB. BepTuKasbHbBIE U CMEKHBIE YTABI. BruccekTpu-
ca yraa. AomaHad, MHOTOYTOABHUK. [lapass€ApPHOCTh U IEPIIEHIN-
KYASIPHOCTD IIPSIMBIX.

CummMerpuyHble purypbl. OCHOBHEBIE CBOMCTBA OCEBOM CHMMe-
Tpuu. IIprMepsl CUMMETPUU B OKPY2KalOIIeM MHUpPE.

OcCHOBHBIE IIOCTPOEHHS C IIOMOILIBI0 IIHPKyAd H AWHEHKH.

TpeyroabHUK. BrpicoTa, MeauaHa, OHCCEKTpHCa, UX CBONCTBA.
PaBHOOEpEeHHBIH U PaBHOCTOPOHHUM TpPEYroAbBHUKH. HepaBeHCTBO
TPEYTOABPHHKA.

CBoiicTBa ¥ IpU3HAKKU PaBHOOEIPEHHOTO TPEYTOABHUKA. IIpu-
3HAKH PaBE€HCTBa TPEYTOABHHUKOB.

CBolicTBa W NPHU3HAKH ITapaAsA€ABHBIX IPAMbBIX. CyMMa yraoB
TPEYroAbPHHKA. BHEITHNE yrAbl TPEeyTroAbHUKA.

[IpaMOyTroABHBIN TpeyroAbHUK. CBOMCTBO MeAUaHbl IIPAMO-
YTOABHOI'O TPEYTrOABHHKA, IIPOBEAEHHOHN K THIIOTeHy3€e. [Ipu3Haku
paBeHCTBa IPIMOYTOABHBIX TPEYTOABHUKOB. [IpssMoyroabHbIH Tpe-
YTOABHHK C yraom B 30°.

HepaBeHcTBa B reOMETPHUU: HEPABEHCTBO TPEYTOABHHUKA, HEpa-
BEHCTBO O JAWHE AOMAHOM, TeopeMa O OOABIIIEM yrae M Goablieit
CTOPOHE TpeyTroAbHUKA. [lepleHaAuKyAap U HaKAOHHAd.

F'eomeTpHUYeCcKOoe MECTO TOYEK. BUccekTpuca yraa U CepeiuHHBIN
NEePHEeHIUKYAIP K OTPE3KY KaK I'eOMEeTPHUYECKHE MECTa TOYEK.

OKpPyzKHOCTB U KPYT, XOpZia U AUAMETP, UX CBoMcTBa. B3anMHoe
PacIioAOKEHME OKPYKHOCTH U IpsaMoH. KacaTeapHas U cekylas K
OKpyzKHOCTH. OKPYy?KHOCTb, BIUCaHHAad B yroa. Brincansaga u onu-
caHHad OKPY>KHOCTHU TPEYTrOABHHUKA.

8 Knacc

YeThpIpE€XyroaAbHUKH. [lapassesorpaMM, ero ImpHU3HaAKH B CBOH-
cTBa. YacTHbBIE CAyYaUu IAPAAAEAOTPAMMOB (IPAMOYTOABHUK, POMO,
KBapar), UX IIPU3HAKU U CBoHcTBa. Tpamnenus, paBHOOOKas Tpa-
neuud, e€ CBOMCTBaA U NPHU3HAKU. [IpaMoyroabHas Tpamenys.

Meron ynBoeHHs MenuaHbl. lleHTpaapHad CHMMETPHS.

Teopema dPanseca U TeopeMa O IIPOIOPILHMOHAABHBIX OTpPE3Kax.
CpenHre AMHUH TPEYTOABHHUKA W Tpareluu. LIeHTp Macc Tpeyroab-
HUKA.

[Momobue TpeyroAbHUKOB, KO3 uiueHT mogodbus. [IpusHaku mo-
[o0us TpeyroAbHUKOB. [IprMeHeHHe MOoAo0Hus IPH PELIeHHH IIpakK-
TUYECKUX 3a7ad.



CgoiicTBa maomaaeil reoMeTpudecKux uryp. Popmyasl gag
IIAOLIIAIY TPEYrOABHHKA, IIapassesorpamMma, poMOa U Tpalelluu.
OTHo1leHHe mAoIIaae moao6HbBIX PUTyp.

Brraucaenue naomaneii TpeyroAbHUKOB U MHOIOYTOABHHUKOB Ha
KAeTYaTol Gymare.

Teopewma ITudaropa. [Ipumenenue Teopems! [Iucaropa mpu pe-
IIEHUH [IPaKTHYEeCKHX 3a/a4.

CuHyC, KOCHHYC, TAHI'€HC OCTPOTO yraa IIPAMOYI'OABHOI'O TPEY-
roabHHKa. OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAECTBO. TpHUroHOME-
Tpuueckue pyHKIMHA yraoB B 30°, 45° u 60°.

BrircanHble U IEHTPaABHBIE YTABI, YTOA MEXKAY KacaTeAbHOH U
XOpAoH. Yrabl MeXKAy XOpAaMH U CEeKYIIMMHU. BrincanHble U ONIH-
CaHHBIE ‘-IeTI)IpéXyI‘OABHI/IKI/I. Bzaumnoe PacCIIonOZKEHHE OBYX
okpyxkHocTel. Kacanue okpyxkHocTei. O0mupe KacaTeAbHBIE K JBYM
OKPY2KHOCTSIM.

9 Knacc

Cunyc, KocuHYyC, TaHTeHC yrAoB oT 0 mo 180°. OCHOBHOE TPHUTO-
HOMETPHUYECKOE TOXKIEeCTBO. POPMYABI ITPUBEICHUSI.

Pemrenure TpeyroaAbHUKOB. TeopeMa KOCHHYCOB U TeopeMa CHHY-
coB. PelreHune nmpakTU4YeCKUX 3371a4 C UCIIOAB30BAHHUEM TEOPEMBI
KOCHHYCOB U T€OPEeMbI CHHYCOB.

[TpeobpaszoBanue momobus. [Tomobue COOTBETCTBEHHBIX JAEMEH-
TOB.

TeopeMa 0 IPOU3BEAECHUHU OTPE3KOB XOPH, TEOPEMBI O IIPOU3BEIE-
HUU OTPE3KOB CEKYIIHUX, TeOpeMa O KBaJpaTe KacaTeAbHOM.

BekTop, maMHa (MOOYAB) BEKTOpPa, COHAIIPABAECHHBIE BEKTOPHI,
TIIPOTUBOIIOAOZKHO HaAITPpaBACHHBIE BEKTOPBI, KOAAMHEAPHOCTh BEK-
TOPOB, PABEHCTBO BEKTOPOB, OIIepallli Ha/l BEKTOpaMu. Pasaoxke-
HUeEe BEKTOpa II0 ABYM HEKOAAWHEApPHBIM BeKTopaM. KoopauHaThel
BekTopa. CKaagpHOe ITPOU3BeAEHUE BEKTOPOB, IPUMEHEHUE IOAS
HaXOXKIEHUS IAUH U YTAOB.

JleKkapTOBbI KOOPAWHATEI HA ITAOCKOCTHU. YPaBHEHUA IIPAMOU U
OKPYKHOCTH B KOOpAWHATAaX, IIepecedeHre OKPYKHOCTEeH U Ipd-
MbIX. MeToa KOOpAWHAT U €ro IpHUMeHEHUeE.

[IpaBUABHBIE MHOTOYTOABHUKU. [IAMHA OKPYKHOCTHU. ['pamycHas
U paguaHHas Mepa yrAa, BBIYHMCAEHUE OAWH Oy OKPY3KHOCTEH.
[Maomampk Kpyra, CEKTOpa, CerMeHTa.

JBUXKEHHUST TIAOCKOCTH Y BHYTPEHHHE CHMMETPHUU (QUTYpP
(aaemeHTapHBIE HpeacTaBAeHUs). [lapasreabHBIH epeHoc. [ToBo-
poT.



MAHUPYEMBIE MPEAMETHBIE PE3Y/IbTATbI OCBOEHMS! PABOYEN
MPOTPAMMbI KYPCA (MO FOZAM OBYYEHMS)

OcBoenue yuyebHOro Kypca «['eoMeTpusi» Ha yPOBHE OCHOBHOTO
06111eTO 0O6PA30BAHUS JOAXKHO 00ECTIEYNBATD TOCTHKEHUE CAEIYIO-
[IUX [IPEAMETHBIX 00Pa30BaATEABHBIX PE3YABTATOB:

7 Knacc

6 PacriosHaBaTh H3y4E€HHBIE N€OMETPUUECKHE (PUTYPHI, OMPEAEAITH
HUX B3aMMHOE PaCIlOAOKEHUE, U300pazkaTh reOMeTPUIECKUE (PU-
TypBblI; BBIIIOAHATE YEPTEXKU II0 YCAOBHUIO 3aAa4u. MI3aMepaTs AU-
HeMWHBbIEe U YyTAOBbIE BEAUYHHEBI. PenaTsh 3aga4u Ha BBIYUCAEHUE
IAVH OTPE3KOB U BEAUYUH YTAOB.

6 learaTs TpyOyI0 OIIEHKY AMHEMHBIX B YTAOBBIX BEAMYHUH IIpeaMe-

TOB B peaAsbHOM KHU3HU, PAa3MEPOB IIPUPOAHBIX 0OBEKTOB. Paz-

AWYATh Pa3MePhI 3TUX OOBEKTOB MO0 MOPSAKY BEAUUYHHBI.

CTpouUTh 4epTeKU K TeOMETPHUIECKUM 3a1adaM.

[ToAap30BaThCa IPHU3HAKaAMU PABEHCTBA TPEYTOABHUKOB, UCIIOAB-

30BaTh IPU3HAKU U CBOHCTBAa paBHOOEAPEHHBIX TPEYTOABHHUKOB

IIpU PELIEHUH 3a1ad4.

[IpoBOAUTE AOTHYECKHE PACCYXKAEHUTA C HCIIOAB30BAHUEM TI'€OMe-

TPUYECKHUX TEOPEM.

IToap30oBaThCa NPHU3HAKAMH PaBEHCTBA IIPAMOYTOABHBIX TPEY-

TOABHHUKOB, CBOMCTBOM MEIHAaHBI, IIPOBEAEHHON K THUIIOTEHY3€

IPAMOYIOABHOTO TPEYIOABHHKA, B PELIEHUU TEOMETPUYECKUX 3a-

oad.

6 OnIpeneAdaTs MapasA€AbBHOCTD IIPSMBIX C IIOMOIIBIO YyTAOB, KOTO-

pble obpasyeT ¢ HUMHU ceKymas. OnpeneadaTb ITapasreAbHOCTh

IIPAMBIX C IIOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOU IIps-

MOM [0 TOYEK APYrOi IIPAMOH.

Pemrath 3amayn Ha KaeTdyaToi Oymare.

[IpoBOAUTEH BBIYHMCAEHUS W HAXOAUTh UHUCAOBBIE U OYKBEHHBIE

3HAQ4YEHUS YyTAOB B F€OMETPHUYECKHUX 33a49ax C UCIIOAB30BaHHUEM

CyMMBI YTAOB TPEYIOABHUKOB M MHOI'OYT'OABHHKOB, CBOMNCTB

YTAOB, OOpa30BaHHBIX IIPU IEPECEUYEHUH ABYX HAPaAAEABHBIX

IpsAMBIX CEeKylllel. PemmraTh npakTUYecKre 3a1ady Ha HaxX0oK/e-

HHE YTAOB.

6 BaazieTb HIOHATHEM I€OMETPUYECKOr0 MECTa TO4YEK. YMETH OIIpe-
JEASITH OMCCEKTPUCY yrAa U CEPEeIUHHBIN MTEePHEeHIUKYAIP K OT-
PE3KYy KakK reOMETPUYIECKHE MECTA TOYEK.

6 PopMyANpPOBATE OIIPEAEACHUS OKPYXKHOCTHU W Kpyra, XOpAbl U
AuaMeTpa OKPYKHOCTH, II0AB30BATBhCS HUX CBOMCTBaAMU. YMETh
IIPUMEHATD 3TH CBOMCTBA IIPU PELIEHUU 3aaad.

o o

o

o

o o



6 BaaeTs IIOHATHEM OIMCAHHOHM OKOAO TPEYTOABHHKA OKPY2KHO-

CTH, YMeTb HaxoouThk e€ 1eHTP. [loab3oBaThCs (paKTaMH O TOM,
4TO0 OHCCEKTPHCHI YyTAOB TPEYIOABHHKA IIE€PECEKAI0TCs B OMHOM
TOYKE, ¥ O TOM, YTO CEPEAUHHbIE IePIIEHANKYAIPHI K CTOPOHAM
TPEYrOABHHKA II€PECEKAIOTCH B OHOM TOYKE.

6 BAazieTs moHATHUEM KacaTeAbHOU K OKPYZKHOCTH, IIOAB30BAaTHhCH

TEOPEMOU O IEPIEHAUKYAIPHOCTH KacaTEeABHOM W paauyca, IIpo-
BeNEHHOTO K TOYKE KaCaHHUS.

6 [Toab30BaThCS MPOCTEUINHMMH IeOMETPHUUYECKHMH HepaBeHCTBAa-

MH, IIOHHMaTh HUX HpaKTI/I‘-ICCKI/Iﬁ CMBICA.

6 HpOBO,E[I/ITI: OCHOBHBIE TEOMETPHUYIECKUE IIOCTPOECHHUA C IIOMOIIIBIO

8
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LUPKyAd U AMHEHUKH.

Knacc

Pacno3HaBaTh OCHOBHBIE BUABLI YETHLIPEXYTOABHHUKOB, HX 3AEMEH-
TBI, II0AB30BAThCS UX CBOMCTBAMU IIPU PEIIEHHUH I'eOMeTpHUe-
CKUX 331ad4.

[TpuMeHATH CBOUCTBA TOYKH II€PECEYEHUs MeAUaH TPEYTOALHHKA
(merTpa Macc) B pelleHuu 3aaad.

6 BrameTs moHATHEM Cpel[HefI AVHUH TPEYTOABHHKA W TPAaIl€Il|uu,

6

IPUMEHSTDH UX CBOMCTBA IIPU PEIICHUU I'eOMETPUYECKHUX 3a1a4.
[Toap3oBaThcsa TeopeMoit Paseca U TEOPEMOH O IIPOIOPIIHOHAAD-
HBIX OTPe3Kax, IPUMEHATD UX [IAF PELIeHUs IPaKTHIeCKHUX 3a1ad.
[IpyrMeHaTh IPHU3HAKHU I10100US TPEYTOABHUKOB B PEILIEHHH I'€0-
MeTPHUYECKHUX 3a1a4.

6 [Toab30oBaTbca Teopemoii [Tudparopa masa perreHus reomeTpUde-

6

o

o

o

CKHX U NPaKTHU4YeCKHX 3a7ad. CTpOUTh MaTeMaTHYECKYI0 MOJEAb
B IIPAKTHUYECKHUX 3a7adax, CaMOCTOATEABHO AEAATh YEPTEX M Ha-
XOUTH COOTBETCTBYIOIIME IANHBI.

BaaneTp NOHATUAMH CHHyCa, KOCHHyCa M TaHTE€HCA OCTPOTO yraa
OPAMOYTOABHOTO TPeyroAbHHKA. [I0AB30BaThCA 9THMHU ITOHATHLI-
MU AL PELIEHUS MPAaKTUYECKUX 3a7a4.

BeraucagaTs (pa3aMYHBIME criocobaMm) IAOIIAAL TPEYTOABHHKA H
TIAOIIIA AN MHOTOYTOABHBIX (PUTYDP (IIOAB3YSCH, IZie HEOOXOIMMO,
KaAbKyAdTOpPOM). [IpMeHATh IToAyYeHHbIE YMEHUE B IIpaKTUYe-
CKHX 3a/a4ax.

BaazeTs IIOHATHAMU BIIMCAHHOTO U LIEHTPAABHOIO YTAA, UCIIOAB-
30BaTh TEOPEMBI O BIIMCAHHBIX yrAax, yrAaax MeXIy XopJaMu (ce-
KyLIHMH) U yTA€ MeXAYy KacaTeAbHOM M XOpPAOoH IIPU pelIeHUH
FeOMETPHUYECKHUX 3a/a4.

BaazmeTp MOHATHEM OIIMCAHHOTO YETBIPEXYTOABHHKA, IPHUMEHATH
CBOMCTBA OIHMCAHHOTO YETBIPEXYTOABHHMKA IIPU DPEILIEHHH 3a7ad.



6 [IpuMeHaTh IOAyYE€HHbIE 3HAHHUYI Ha IIPaKTHKEe — CTPOUTH MaTe-
MaTH4YeCKHe MOIEAU OAS 33a7a9 PEaAbHOH KH3HU U IIPOBOIUTH
COOTBETCTBYIOIINE BBIUHCACHUS] C IIPUMEHEHHEM ITomobusa U TpH-
TOHOMETPHH (IIOAB3YSICH, IIe HEOOXOIHUMO, KAaABKYAITOPOM).
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o

3HaTh TPUTOHOMETPHUYECKHE (DYHKIIMH OCTPBIX YTAOB, HAXOAUTH
C UX IIOMOIIBIO Pa3AUYHBIE 3AEMEHTHI IIPSIMOYT'OABHOTO TPEY-
TOABHHKA («pellleHHe IIPSIMOYTOABHBIX TPEYTOABHHKOB»). Haxo-
OUTE (C IIOMOIIBIO KAABKYASTOPA) JAMHBI U YTABI AAS HETaOANY-
HBIX 3HAQ4YEHMM.

[Toab30oBaThCH (POPMyAaMH IIPUBEAEHHUS U OCHOBHBIM TPHUTOHO-
METPUYECKUM TOKAECTBOM [AS HAXOXKAEHHUS COOTHOIIEHUH MeX-
Oy TPUTOHOMETPHUYECKHUMH BEAMYNHAMH.

Mcnoab30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JASI HAXOXKIEHMS
Pa3AMYHBIX 3A€MEHTOB TPEYTOABHUKA («pPEIIeHHE TPEYTOABHU-
KOB»), IIPUMEHSTE HUX IIPHU PEUIeHUH TeOMEeTPHYECKUX 3a1ad.

6 BaazieTh HOHATHUAMU ITPeobpa3oBaHUs MIOM00UsI, COOTBETCTBEH -
HBIX 3A€MEHTOB IONO00HBIX ¢uryp. Iloar3oBaTbcsa cBoOHCTBaAMH
I10100MS IIPOU3BOABHBIX (PUTYDP, YMETDb BEIYHUCASITH JAWHBI U Ha-
XOIUTH YTABI Yy IomobOHBIX duryp. I[IpuMeHaTs cBoicTBa momobus
B IIPaKTHYECKHUX 33Ja4ax. YMETh IPUBOAUTH IIPUMEPHI II0100HBIX
UTYp B OKPYKAIOIIEM MHUDE.

[Toab30BaThCS TEOpEMaMH O IPOHU3BENEHHH OTPE3KOB XODPI, O
IIPOU3BEAEHUH OTPE3KOB CEKYIIIHUX, O KBaJpaTe KacaTeAbHOM.
[Toab30BaTECH BEKTOpPAMH, ITOHUMATb UX T€OMETPHUYECKHH u (u-
3UYECKHH CMBICA, IPUMEHATH UX B PEIIEHUN FfeOMETPHUIECKUX 1
dusndeckux 3angad. [IpuMeHaTs CKaAdpHOe IPOU3BEAEHUE BEK-
TOPOB AT HAXOXKJAEHUS JAUH U YTAOB.

[Toab30oBaThCa METOAOM KOOPAMHAT Ha IIAOCKOCTH, IIPHUMEHATH
€ro B PEUIeHNH IeOMETPHUYECKHUX U IMIPaKTUIYECKHUX 3a1ad.
Baagers NOHATHSAMH IIPABHABHOTO MHOTOYTOABHUKA, [IAWHBI
OKPY2KHOCTH, JAUHBI [yTH OKPYKHOCTU U PafUaHHON MepBI yTAQ,
YMETB BBIYHCASTE ITAOIIAAL KPyra U ero yacreii. [IpuMeHaTs mo-
AydYEeHHBbIE YMEHHS B IPAKTHYECKHUX 331a4ax.

HaxonuTk ocH (MAM LIEHTPBI) CUMMETPHUH (PUTYpP, IPUMEHSITH
ABUZKEHUS ITAOCKOCTH B IIPOCTEHIIINX CAyUasIX.

[TpUMEHSTE ITOAyYEHHBIE 3HAHUS Ha IIPAaKTUKE — CTPOUTH MaTe-
MaTH4YeCKHE MOJEAN OAS 3aJa4 PEaAbHOM KM3HHU M IIPOBOIUTH
COOTBETCTBYIOIIME BBIYUCACHHUS C NIPUMEHEHHEM IT0A00US M TpH-
TOHOMETPHUYECKNX (DYHKLHH (I0AB3YSCh, IIe HEOOXOAUMO, KaAb-
KYASITOPOM).
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o



TEMATMYECKOE NJAHWPOBAHME YYEBHOIO KYPCA
(MO rOA4AM OBYYEHMA)

7 knacc (He meHee 68 u)

HasBanmne
pa3neina (TembI)
Kypca (I1cII0 9acoB)

OcHoBHOe cogeprKanve

OcHOBHbBIE BUABI
JAesATe IbHOCTU 06yt1a10n.mxca

IIpocrenmme
reoMerpudecKmne
¢purypsr

¥ MX CBOVICTBA.
M3mepenmne
reoMeTpuIecKmx
BeJIMYIMH

(14 u)

IIpocreiinrre reoMmeTpudecKre 06b-
€KTBI: TOYKH, IIPAMBIE, Ay9YH U
YTABI, MHOTOYTOABHHMK, AOMAaHasd.
CmexxHbIe U BEPTUKAABHBIE YTABI.
Pabora ¢ mpocTeHIInMU YepTexKaMHU.
H3mepeHre AMHEMHBIX M YIAOBBIX
BEAMYMH, BBIYHCAECHHE OTPE3KOB M
YTAOB.

IlepuMeTp U HAoMaAb PUIYDP, CO-
CTaBAEHHBIX U3 IIPSIMOYTOABHHUKOB

DopMyIMpOBaTh OCHOBHBIE IIOHSTUS U OIIPEeAe-
HUS.

PacmiozHaBaTh HM3y4ueHHBIE TeOMETpPUYECKUE (DUTY-
PBI, ompenesATh UX B3aMMHOE DPAaCIIOAOKEHHE,
BBIIOJIHATE YePTEXK 110 YCAOBHIO 3aJa4H.
IIpoBoanTh IIPOCTEMIIINE TIOCTPOEHHS C IIOMOILLIO
LUPKYAS U AMHEHKH.

VIsMepsATh AUHEHHBIE U YTAOBBIE BEAMYUHBI I'€O-
METPHUYECKHUX U IIPAKTUIECKUX OOBEKTOB.
OmnpenesnsiTh «<Ha TAa3» pasMepbl PeaAbHBIX 00b-
€KTOB, MPOBOIUTE I'PYOYIO OIIEHKY UX PasMepOB.
PemmaTe 3a71a41 Ha BBIYUCACHHE JAWH OTPE3KOB U
BEAUYUH YTAOB.

Pemarp 3aauy Ha B3aMHOE PAaCIIOAOKEHHE T'e0-
MeTpUYeCKHUX (OUTYD.

ITpoBOaMTE KAACCH(HUKAIIUIO YTAOB, BBIYMUCIATH
AVHEHHBIE U YTAOBblEe BEAWYHHBI, IIPOBOAUTH HeE-
00XOMHMBIE TOKAa3aTEeABHBIE PACCYKIAECHU.
3HaAKOMUTBCSI C MCTOPMEVT Pa3BUTHS T€OMETPUH




ITpoooaskerue

Hassanne
pa3znesa (TeMbl)
Kypca (I1cjI0 9acoB)

OcHoBHOe conep KaHMe

OcHOBHbBIE BUOABI
IesITeJIFHOCTY 00YyYJaroIIyxcs

TpeyronsHUKM
(22 u)

IToHaTue o paBHBIX TPEYTOABHHKAX
Y IIEPBUYHBIE IPEACTABACHHUI O PaB-
HBIX (KOHTPY2HTHBIX) purypax. Tpu
IIpHU3HAKa PaBEHCTBA TPEYTOABHHU-
KOB.

IIpu3Haky paBeHCTBA IIPSIMOYTOAB-
HBIX TPEYTOABHUKOB. CBOHCTBO Me-
AUAHBI IIPSMOYTOABHOTO TPEYTOAB-
HUKAa.

PaBHOOegpeHHBIE U PABHOCTOPOH-
HHE TpPEYTOABHUKHU. IIpmsHaku u
CBOMCTBa pPaBHOOEOPEHHOTO TpEY-
TOABHHUKA.

IIpoTuB OOABIIIEH CTOPOHBI TPEY-
TOABHHUKA A€KUT OOABIIHH YTOA.
[Ipocreiine HEpaBEHCTBA B TeOMe-
Tpun. HepaBeHCTBO TpeyroAbHUKA.
HepaBeHCTBO AOMaHOM.
IIpAMOYTOABHBIN TPEYTOABHHK C
yraom B 30°.

IlepBble ITOHATHA O HOKa3aTEAb-
CTBax B F€OMETPHUH

PacriosHaBaTh mapbl paBHBIX TPEYTOABHHKOB Ha
TOTOBBIX YepTekKax (C yKazaHueM ITPHU3HAKOB).
BpIBOOUTH CAEACTBUSA (PABEHCTB COOTBETCTBYIO-
IIIUX SAEMEHTOB) U3 PABEHCTB TPEYTOABHUKOB.
DopMyIMPOBATh OIPEAEACHHUS: OCTPOYTOABHOTO,
TYIIOYTOABHOTO, IIPSIMOYTOABHOTO, PaBHOOEIpPEH-
HOT'0, PABHOCTOPOHHETO TPEYTOABHUKOB; OHCCEK-
TPUCHI, BBICOTBI, MEOHWAHBI TPEYTOABHUKA; Cepe-
OVHHOTO IEePIIEHANKYAdpa OTpe3Ka; IlepHuMeTpa
TPEYTOABHHUKA.

DopMyIMpOBaTh CBOMCTBA U IIPU3HAKH paBHOOE-
OPEHHOTO TPEYTOABHUKA.

CTpouTh YepTeXKH, pelIaTh 3a4auy C IIOMOIIBIO Ha-
XOXKIEHUS PABHBIX TPEYTOABHUKOB.

ITpuMeHATs IPHU3HAKU DABEHCTBA IIPSMOYTOABHBIX
TPEYrOABHUKOB B 33/1a4ax.

VIcnosp30BaTh LIU(POBBIE PECYPCHI OJISI MCCIIEH0-
BaHMsI CBOMCTB HM3y4aeMbIX (DUTYD.

3HaAKOMMTBCS C MCTOPYEN PA3BUTHA M€OMETPHUHU

IlapannensHbIE
npsAMble, cyMMa
YIJIOB TPeyrojbHMKa
(14 a)

ITapaaseabHBIE TIPSIMBIE, UX CBOH-
ctBa, [lateii moctyaar EBKAmaa.
HaxkpecT aexkariue, COOTBETCTBEH-
HbIE€ ¥ OHOCTOPOHHUE YTABI (0Opa-

DopmMyIMpoBaTh MOHATHE ITaPAAAEABHBIX IIPS-
MBIX, HAXOOWUTH IIPAKTHUYECKHE IIPHUMEPHIL.
V3ydaTh CBOMCTBa yrAOB, 00pa30BaHHBIX IIPH IIe-
PECeYEeHHH IapaAA€ABHBIX IIPSIMBIX CEKYIIEH.




30BaHHBIE IIPU [IEPECEUYECHUHU IIapaa-
A€ABHBIX IIPSIMBIX CEKYIIEH).
IIpu3Hak napasreAbHOCTH MPAMBIX
4yepe3 PpaBEHCTBO PACCTOSAHUH OT TO-
Y€K OJHOM IIPAMOM 40 BTOPOH IIps-
MOH.

CyMMa yrAOB TPEYTOABHHKA U MHO-
TOyTOABHHUKA.

BHemHNE yrAbl TPEYyTOABHHKA

IIpoBommTe  [OOKa3aTeJIbCTBA  I1APAAAEABHOCTH
ABYX MIPSMBIX C IIOMOIIBIO YTAOB, 00pa30BaHHBIX
IIPU ePEeCEeYEHNH STHX IIPSIMBIX TPETheH IIPSIMOH.
BpIUMCIATH CYMMY YTAOB TPEYTOABHHKA M MHOTO-
YTOABHHUKA.

Haxognure uncaoBble U OyKBEHHBIE 3HAYEHHST
YIAOB B F€OMETPHYECKHUX 3afladax C MCIIOAb30BAHU-
€M TEOPEM O CyMME YI'AOB TPEYTOABHUKA U MHOI'O-
YTOABHHUKA.

3HAKOMMUTECSI C MICTOpMEV PA3BUTHS T'e€OMETPUHU

OKpy>XHOCTB

W KpYT.
T'eomeTpuaeckme
TIOCTPOEHWS

(14 q)

OKpYy>KHOCTB, XOPAbl U AUAMETPHI,
HX cBoMcTBa. KacareabHasa K OKpy»X,-
HOCTH. OKPY>KHOCTB, BIHCAHHAad B
yroa. [Torarue o 'MT, npuMmeHeHne
B 3aa4ax. buccekrpuca u cepenuH-
HBIM NEPHeHANKYyAdpP KaK TIeoMe-
TPUYECKHUE MECTA TOYEK.
OKpy>KHOCTB, ONHCAHHAsd OKOAO
TPEyroAbHHUKAa. BrircanHasa B Tpey-
TOABHUK OKPYXKHOCTb.

[Ipocreine 3a1a4u Ha IIOCTPOEHHE

DopMyIMpoBaTh OIpesiesieHNs: OKPY>KHOCTH, XOP-
Ibl, AMaMeTpa U KacaTeAbHOM K OKpPYyzKHOCTU. W3-
y4aTh UX CBOMCTBa, IPU3HAKH, CTPOUTH YEPTEXKU.
WMcctemoBaTh, B TOM HHCA€ WCIIOJIB3Ys IMdpoBbIe
pecypchl: OKPY?KHOCTB, BIUCAHHYIO B YTOA; IIEHTP
OKPY2KHOCTH, BITMCAHHOM B yroA; PaBEHCTBO OTPE3-
KOB KaCaTeAbHBIX.

WcnonwssoBare meron 'MT maga mokazaTeabcTBa
TEeOpeM O IIepecedYeHUN OHCCEKTPHUC YTAOB TPEY-
TOABHHUKA U CEPEIMHHBIX IIE€PIIEHAUKYAIPOB K CTO-
poHaM TpeyroabHHKa ¢ rmomomnrisio 'MT.
OsageBaTh NOHATUSAMM BIIMCAHHON U OITUCAHHOMN
OKPYZKHOCTeH TPEYyroAbPHHKA, HaXOIUTh II€HTPHI
3TUX OKPY>KHOCTEH.

PemaTh, OCHOBHBIE 3aJa4yM Ha IIOCTpOEHMe: yTAAQ,
PaBHOI'O JAHHOMY; CEPEAWHHOrO IEPIEeHIUKYAIpa
MaHHOTO OTpe3Ka; IIpsSMOH, IIpoxoasuieil depes
JaHHYIO0 TOYKY U NEpPHEHAUKYAIPHON NaHHOMU IIpg-
MOM; GUCCEKTPUCHI JAHHOTO yTAa; TPEYTOABHHUKOB
10 Pa3AUYHBIM 3AE€MEHTAM.

3HAKOMUTBCA ¢ MCTOPUEN Pa3BUTHUS T€OMETPUH




ITpodoaskeriue

Ha3Baumne
OcHOBHBIE BUOABI
paspgera (TeMbI) OcHOBHOe comep KaHMe
IesITeJIFHOCTM 00YyJaroImIyxcs
Kypca (I1cjI0 9acoB)
IToBTOpenme, 06006- [ToBTOpEeHME M 060OIIIEHHE OCHOB- PemaTh 3amaum Ha IIOBTOPEHME, HAAIOCTPUPYIO-
HIeHe HBIX [IOHATUH W METOHOB Kypca IIMe CBA3K MEXKAY PA3AUYHBIMU YACTIMHU Kypca
3HAHUM 7 Kaacca
(4 )

8 knacc (He meHee 68 u)

Hassanue
paszesa (TeMbl) OcHOBHOe coeprKaHve
Kypca (I1cII0 9acoB)

OcHOBHBIE BUABI
IesITeJTbHOCTV 00Y9aroIyXcst

YeTbIpéXyroIbHMKNU ITapaasesorpaMm, €ro IIpU3HAKHU U M300pa>kaTh M HaXOOUTH Ha YE€PTEXKAX YETBIPEX-
(12 =) cBoMcTBa. YacTHbIE cAy4Yau Hapas- | YTOABHHUKH PA3HBIX BHIOB M UX 9AEMEHTHI.
AEAOTPAMMOB (MpAMOYTOABHHUK, DopmyampoBaTh OIIpeesIeHN: IapasA€AOTPaMMa,

poM0O, KBazparT), UX IIPU3HAKH U IPSIMOYTOABHHKA, poMba, KBampaTa, Tpallelluy,
cBotictBa. Tparmenus. PaBHoboKass U | PaBHOOGOKOM TpAIEINy, IIPSIMOYTOABHON TpAIIeINH.

IIPSIMOYTOABHAS TPAIIEIHH. [doxa3pIBaTh M MCI0/IH30BaTh IIPU peIIeHNUN 3a4av
YnBoeHnue menuansl. LleHTpaspHas IIPU3HAKHW M CBOMCTBA: IlapasA€AOTpaMMa, IIPSMO-
CUMMETPUS YrOABHUKA, poMba, KBagpara, Tpalenuy, paBHO-

OOKOM Tpaleluy, IPIMOYTOABHOH TpAaIlelliH.
IIpuMmenaTs MeTON, yAABOEHUA MEIHUAHBI TPEYTOAb-
HUKA.

Vcrionp30BaTh HUMPOBBIE PECYPCHI ALl UCCAEIO-
BaHHS CBOUCTB H3y4aeMbIX (PUTYD.

3HaKOMUTECS ¢ ICTOpUet Pa3BUTHA F€OMETPHU




Teopema Paneca
¥ TeopeMa O IIpo-
MOPIIMOHAIBHBIX
oTpesKax, 11om00-
HbI€e TPeyroJIbHMUKN
(15 q)

Teopema Paneca u Teopema 0 Ipo-
IIOPIIMOHAABHBIX OTPE3Kax.
CpenHsss AMHUS TpPEYrOABHHUKA.
Tpamnenus, e€ cpeaHsas AMHUS.
[IporopriioHaAbHbBIE OTPE3KH, II0-
CTPOEHHE YEeTBEPTOTO IIPOIOPIIHO-
HAABHOTO OTpPE3Ka.

CBolicTBa IIeHTPa MacC B TPEYTOAb-
HUKE.

ITomo6HbIE TpEyroAbHUKU. Tpu
IIpHU3HaKa [0A00US TPEyrOABHUKOB.
[IpakTHUyeckoe NpUMeHEHHE

ITpoBOOMTE IOCTPOEHMsI C IIOMOIIBIO IUPKYyAS H
AMHEMWKM C UCII0AB30BaHHUE TeopeMbl Paseca U Te-
OPEMBI O IPOMOPIIMOHAABHBIX OTPE3KAaX, CTPOUTH
4eTBEPTHIN IIPOIIOPIIUOHAABHBIN OTPE30K.
IIpoBoanTs HOKa3aTeabCTBO TOTO, YTO MEAHUAHBI
TPEYTOABHHKA IIEPECEKAIOTCS B OQHOM TOYKE, U Ha-
XOAWUTB CBA3b C LIEHTPOM MacC, HaXOAMTh OTHOIIIE-
HHE, B KOTOPOM MEIHAaHbI AEAITCHA TOYKOU HX IIepe-
CeYeHHUd.

Haxomgnte momo6HbIE TPEYTOABHUKH Ha T'OTOBBIX
JepTekax ¢ YKa3aHHEM COOTBETCTBYIOIIMX MPH3HA-
KOB II000HS.

PemaTe 3amaum Ha IOZOOHBIE TPEYTOABHHKHU C I10-
MOIIIBIO CAMOCTOATEABHOTO ITIOCTPOEHUS YepTeKeH
U HAaXOXKIEHUS IIO0OHBIX TPEYTOALHHKOB.
IIpoBognTh HOKa3aTelnbCTBAa C HCIIOAB30BAHUEM
MIPU3HAKOB IIOI00U.

Moka3pIBaTh TPHU IIPHU3HAKA IONOOHUS TPEYTOABHH-
KOB.

IIpuMeHATH NOAYYEHHBIE 3HAHMWA IIPH PEIICHUU
TeOMETPHUYECKHUX U IIPAKTUIECKHUX 3a7ad.
3HaKOMUTHCSI C MCTOpMeEN PA3BUTHS F€OMETPUU

Ilnomiaak.
Haxo>xnenne
IIoIIagen
TpeyroJIbHUKOB

¥ MHOTOYTOJIBHBIX
¢duryp. Ilnomanm
noxo0HbBIX duryp
(14 )

ITouarue 06 oOIEe# TEOPHUU IMIAO-
1aIu.

PopMyABI OAS TIAOLIAAY TPEYTOABb-
HHUKa, ITapassesorpamma. OTHoOIIe-
HHE IIAOIIaZed TPEYrOABHUKOB C
OOIIIMM OCHOBaHUEM HAU OOIeH
BBICOTOH.

OBj1ameBaTh HEPBUYHBIMMU IIPeOCTaBIEHMSAMU 00
ob1ieit TeopuH MAoLIALH (MEPEI), (POpMYIMPOBATH
CBOMCTBa IIAOLIAAM, BBIACHATHh HX HarA9IHBIN
CMBICA.

BrIBoauTh (DOPMYABI IIAOIIIAIH ITaPaAAEAOTPAMMA,
TPEYroAbHHKA, TPAaIellu M3 (POPMYABI IIAOLIAIH
IPAMOYTOABHHKA (KBaapaTa).




ITpodoaskeriue

Hassanne
pa3znesa (TeMbl)
Kypca (I1cjI0 9acoB)

OcHoBHOe conep KaHMe

OcHOBHbBIE BUOABI
IesITeJIFHOCTY 00YyYJaroIIyxcs

Brruncaenue maomiamed CAOXKHBIX
uryp depes pazbueHue Ha 4acCTH U
JIOCTPOEHHUE.

IMaomagy puryp Ha KaeTdaTol Oy-
Mmare.

IMaomaau momobubix Guryp. BrI-
YHCAEHHE TIIAOIaAer. 3amadu C
IpPaKTUYEeCKUM cofep:kaHueMm. Pe-
IIeHue 3a7la4 C IIOMOIIBI0 MEeToda
BCIIOMOTATEABHOM ITAOIIAIH

BeiBoamTh (POPMYABI TTAOIIAIH BBIITYKAOTO YeTHIPEX-
YTOABHUKA Yepe3 AUATOHAAN U YTOA MEXKIy HUMU.
Haxogures maomanu curyp, H300paskEHHBIX Ha
KAeTYaTOM OyMmare, MCIIOJIB30BaTh pasbHeHHe Ha
YaCTH U JOCTPOEHHE.

Pa3Gupars mpmmepsl HCIIOAB30BAHHS BCIIOMOra-
TEABHOM TIAOIIAAH AL PEIIEHU T€OMETPUIECKUX
3azad.

Haxoautes maorazu nogoOHBIX QUTYD.
BBIuncIATE IAOIIIAAN PA3AHMYHBIX MHOTOYTOABHBIX
duryp.

Perrate 3agaum Ha MAOIIAAL C IPAKTHYECKHM CO-
[epKaHUEM

Teopema ITndaropa
M Havdasia
TPUTOHOMETPUM
(10 u)

Teopewma Ilucaropa, eé mokazaTeAb-
cTBO U IpuMeHeHue. ObpaTHasa Teo-
pema IMudaropa.

OmnpeneaeHre TPUTOHOMETPHIECKUX
pyHKIHUH OCTPOrO yraa, TPUTOHOME-
TPUYECKHE COOTHOIIIEHUS B IIPSIMO-
YTOABHOM TPeyroAbHUKe. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIECTBO.
CoOTHOIIIEHUA MEXAy CTOPOHAMU B
IPSIMOYTOABHBIX TPEYTOABHUKAX C
yraamu B 45° u 45°; 30° u 60°

Hoxa3wsiBate Teopemy I[Iucaropa, wcmosabp3oBaTh
€€ B IPaKTUYECKUX BBIYUCACHUAX.
DopmyMpoBaTh ONIPEAEACHHUS TPUTOHOMETpPHUYE-
cKuxX (OYHKUUH OCTPOrO yraad, MPOBepsTh UX KOP-
PEKTHOCTb.

BrIBOOMTH TPUTOHOMETPUYECKHE COOTHOILIEHUS B
IIPSIMOYT'OABHOM TPEYTOABHUKE.

WMccnenoBaTe COOTHOIIEHHMS MEXKIy CTOPOHAMH B
IIPSIMOYTOABHBIX TPEYTOABHHKAX C yTAaMU B 45° u
45°; 30° u 60°.

Vcrionp30BaTh (DOPMYABI IIPUBEAEHUS I OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO AT HAXOXKIAECHUSA




COOTHOIIEHUH MEXKIy TPUTOHOMETPHIECKUMHU (DYHK-
LIUSIMH PA3AUYIHBIX OCTPBIX YTAOB.

IIpuMeHATH MOAyYEHHBIE 3HAHUS M YMEHHS IIPU
PellIeHNH IPaKTHIeCKUX 3a1ad.

3HAKOMMTECS C MCTOPVEN PA3BUTHSI M'eOMETPHUHU

Vrasl B oKpy>KHO-
cru. Bumucanublie

¥ OIIVICAaHHBbIE
9eThIPeXyTroIbHUKMN.
KacaresipbHbIE

K OKPY>KHOCTW.
Kacaamue okpy>xnHO-
cremn

(13 u)

BnucauHble U LIEHTPAABHBIE YTABI,
YIOA MEKAY KacaTEAbHOM U XOPIOH.
Yrabl Mexay XOpAaMH M CEKYIIU-
MH.

BrincanHble U onKMCaHHBIE YETHIPEX-
YTOABHUKM, UX IIPU3HAKH U CBOU-
crBa. [lpumeHeHHe 5TUX CBONCTB
IIpU PElLIEeHUU IeOMETPUYECKUX 3a-
mad.

B3auMHOEe pacrmoaokKeHHe OABYX
OKpyzKHOcTel. Kacanue okpyzKHO-
crei

@opMyIMpPOBaTH OCHOBHBIE OIIPENIEACHHUS, CBI3aH-
HBIE C yrAaMH B Kpyre (BIIMCAHHBIM yroa, IIeH-
TPaABHBIHA yTOA).

HaxoanTs BIIMCAHHBIE YIABI, OIIUPAIONIMECT Ha Of-
HY AYTY, BBIMUCIATH YTABI C IIOMOIIBIO TE€OPEMBL O
BIIMCAHHBIX YTAAX, TEOPEMBI O BIIMCAHHOM YETBI-
PEXYTOABHUKE, TEOPEMBI O IIEHTPAABHOM YTAE.
VcciemoBaTh, B TOM YHCAE C IIOMOIIIBIO ITH(POBBIX
pecypcoB, BIHCAHHbIE H OIHCAHHBIE YeThIPEX-
YTOABHUKH, BBIBOOWUTH UX CBOMCTBA U IIPU3HAKH.
Vlcrio1p30BaTh 9TH CBOMCTBA U IIPU3HAKHU IIPU pe-
LIEHUH 33124

IToBTOpenme, 06006-
mieHue

3HAHU

@ =)

IToBTOpEHME OCHOBHBIX ITOHSATHH U
METOMIOB KypCOB 7 W 8 KAACCOB,
0000IIIEHNE 3HAHUN

Pemiate 3amaum Ha IIOBTOPEHHE, HAAIOCTPHUPYIO-
LII{€ CBSI3U MEXAY PAa3AUYHBIMHU YacTIMM Kypca




9 knacc (He meHee 68 )

HasBanmne
paszesa (TeMbl)
Kypca (I1ciI0 9acoB)

OcHoBHOe conep KaHMe

OcHOBHBIE BUIObI
AeATeIBHOCTU 06y11a101uuxca

Tpurosomerpus.
TeopeMbI KOCHMHY-
COB ¥ CMHYCOB.
Pemenne Tpeyrosn-
HUKOB

(16 u)

OmpeneseHre TPUTOHOMETPUIECKUX
dyukuuit yraoB or 0° mo 180°.
KocuHyC 1 CHHyC IIPSIMOTO U TYIIOTO
yraa. Teopema kocuHycoB. (O606-
HIEHHAasI) TeOpeMa CHHYCOB (C paau-
YCOM OIMCaHHON OKpy:KHOCTH). Ha-
XOXKIEHUE JAWH CTOPOH U BEAHMYHH
YTAOB TPEYTOABHUKOB.

dopMyaa IAOLIAAU TPEYTOABHHKA
yepe3 ABE CTOPOHBI U YIOA MEXIY
HumMu. PopMyasa IAOMIAAH YETHI-
PEXYroABHHKA Yepe3 ero AHaroHaAH
U YTOA MEXKIY HHUMH.
[IpakTU4YeCcKOe IIPUMEHEHUE OKAa-
3aHHBIX TEOPEM

DopmyMpoBaTh OIIpeAesIeHNs TPUTOHOMETpUYe-
CKUX (PYHKIUH TYIBIX U IPSIMBIX YTAOB.
BeIBOOMTH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
(c pazgmycoM OIIMCaHHOH OKPYZKHOCTH).

Pemate TPEYyrOABHHUKH.

Pemare mpakTHYeCKHE 3a7a4H, CBOALIIMECT K Ha-
XOKIEHHUIO PA3AHYHBIX 9AEMEHTOB TPEYTOABHUKA

IIpeoGpasoBanmne
nogobms. Merpuue-
CKVMe COOTHOIIEeHMs
B OKPY>KHOCTH

(10 g)

[Mouarue o npeobpaszoBaHUM IIOLO0-
Ous.

COOTBETCTBEHHBIE SAEMEHTEI ITOL00-
HBIX (DUTYP.

TeopeMa O IIPOHU3BENEHHUH OTPE3KOB
XOPZ, TeOpeMa O IIPOU3BENECHUH OT-
PE3KOB CEKYIIHX, TeopeMa O KBa-
[pare KacaTeAbHOH. [IpuMeHeHNE B
PEIlIeHUH IreOMETPHIECKHX 3a1ad

OcBamBaTh MOHSATHME IIPeoOpa30BaHUA IMOMOOHUSI.
VcciemoBaTh OTHOIIIEHHE AMHEHHBIX 3A€MEHTOB
duryp npu npeobpaszoBanuu nonobus. Haxogurs
IIPHUMEPHI ITOA00HS B OKpyzKalolledl e CTBUTEAb-
HOCTH.

BrIBOOMTE METPUYECKHE COOTHOIIEHHS MEXKIY OT-
PEe3KaMHU XOPJ, CEKYIIHX U KaCaTEABHBIX C HCIIOAb-
30BaHHEM BIIMCAHHBIX YIAOB M IIOIOOHBIX TPEy-
TOABHHUKOB.




Pematp TEOMETPHUYECKHE 3a0a9U U 3aa49U U3 pe-
aABHOM JKM3HU C UCIIOAB30BaHUEM HOAO6HBIX Tpe-
YIOABHHUKOB

BexTopsl
12 )

OmnpeneseHre BEKTOPOB, CAOXKEHHE
U pa3HOCTh BEKTOPOB, YMHOXKEHHE
BEKTOpa Ha YHCAO.

dusuyeckuif M TreoMeTPHUYeCKHUH
CMBICA BEKTOPOB.

PasaozkeHue BekTopa IO ABYM He-
KOAAMHeapHbIM BekTopaM. Koopau-
HaTBI BEKTOpa.

CraagpHOE IIPOM3BENECHHE BEKTO-
POB, €T0 IIPHUMEHEHHUE AT HaXOXKIe-
HUA OAWH U yTAOB.

Pemienue 3a1a4 ¢ IOMOIIBIO BEKTO-
poB.

[IprMeHeHNe BEKTOPOB [Ad pellle-
HUA 3a7a49 KHHEMaTHUKHU U MeXaHH-
KH

Vlcnosib30BaTh BEKTOPHI KAaK HaIlPaBAEHHBIE OTPE3-
KU, MCCJIeA0BaTh FfeOMETPHUYECKUil (IIepeMelleHe)
U (PU3HUYECKHH (CHAa) CMBICABI BEKTOPOB.

3HaTh ompeesieHNs CYMMBI M Pa3HOCTH BEKTOPOB,
YMHOXKEHHSA BEKTOPa Ha YHCAO, MCC/IeN0BaTh I'€O-
METPHUYECKHH U (PU3UYECKHUH CMBICABI 3THX OIlepa-
LN,

PemiaTe reoMeTpHUYECKUE 381291 C UCIIOAB30BAHH-
€M BEKTOPOB.

PackiagpiBaTh BEKTOP I10 ABYM HEKOAAWHEAPHBIM
BEKTOPAaM.

Vcnop30BaTh CKaAsIpHOE IIPOU3BEAEHHE BEKTO-
POB, BBIBOOUTH €0 OCHOBHBIE CBOMCTBA.
BeramciasaTe cyMMy, pa3HOCTBb U CKAASIPHOE IIPOU3-
BeleHHE BEKTOPOB B KOOPAWHATAX.

IIpuMeHATE CKaAdpPHOE IIPOM3BEACHUE IAS HAXOXK-
[EHUd IAWH U yTAOB

HexapTOBBI KOOpAV-
HaTbl Ha IUIOCKOCTH
O =)

JlekapToBbI KOOPAHUHATEI TOYEK Ha
IIAOCKOCTH.

YpaBHeHHE IIPSIMOH. YTAOBOH KO03(-
dHUIIMEHT, TAHIMeHC yTrAa HaKAOHA,
apasAeAbHbIE U II€PIIEHIUKYASIP-
HbIE IIPsSIMBIE.

YpaBHeHHE OKpyxXKHOCTH. Haxoxme-
HHE KOOPAMHAT TOYEK IIepEeCedeHUs
OKPYKHOCTH H IIPSIMOH.

OcBanBaTh OHSITHE IIPSIMOYTOABHON CHCTEMBI KO-
OpPAMHAT, NEKAaPTOBbIX KOOPAWHAT TOYKH.
BeiBoguTh ypaBHEHUE IIPAMON U OKPY?KHOCTHU. BbI-
IeJIATh TIOAHBIM KBaapaT OAd HaXOXKIEHUA IIEHTpa
U paguyca OKPYKHOCTH I10 €€ ypaBHEHHIO.
Pemate 3aaum Ha HaXOXKIEHHE TOYEK Iepecede-
HUS IIPSIMBIX U OKPYZKHOCTEH C [IOMOIIBIO METoaa
KOOpAWHAT.




ITpodoaskeriue

Hassanne
pa3znesa (TeMbl)
Kypca (I1cjI0 9acoB)

OcHoBHOe conep KaHMe

OcHOBHbBIE BUOABI
IesITeJIFHOCTY 00YyYJaroIIyxcs

MeToa KOOpAMHAT IIPU PELICHUH
reoMeTPHYECKUX 3aaad.
Hcnoab3oBaHue MeToia KOOpPAHWHAT
B IIPaKTHYECKUX 3aJadax

Vcnonp30BaTh CBOMCTBA YyTAOBOIO KO3 dHUIIEeHTa
IPsSIMO# IIpU PEeLIeHWH 3amad, AAS OIIPeNeACHUS
PAaCIOAOKEHUS IIPSIMOM.

ITpuMeHATH KOOPAWHATHI IIPU PEUIEHUU I'€OMETPH-
YEeCKHUX U IPAaKTHYECKHUX 33/1a4, JAT ITOCTPOEHUS
MaTeMaTHYeCKHUX MOZEAEH peaAbHBIX 3amad («Me-
TOZ KOOPANHATY).

ITonp30BaThCsA OAS IIOCTPOEHHS M HCCAEIOBaHUH
IIU(PPOBBIMH PECYPCAMH.

3HaKOMMUTBCS € MCTOPUEN PA3BUTHS I'€OMETPHUH

IIpaBuneHbIE
MHOTOYTOJIbHUKMN.
[avHa OKpYy>KHOCTU
W IUIOIIAjb Kpyra.
Berauciienne msio-
maaen

(8 1)

[IpaBUABHBIE MHOTOYTOABHUKHY,
BBIYHCACHHUE HX 9AEMEHTOB. YHCAO
T U OJAWHA OKPYKHOCTH. [IAMHA Oy-
TH OKPYKHOCTH. PammuanHasg mepa
yraa.

[Maomans Kpyra U €ro 3A€MeHTOB
(cexTopa u cermenTa). Brrancaenue
naomanedi pUryp, BKAIOYAIOIIUX
9AEMEHTHI KpyTa

DopMyIMpPOBaTh OIIPEAEACHHE ITPABHUABHBIX MHO-
TOYTOABHHUKOB, HaXOOAUTh UX SAE€MEHTBHI.
ITonb30BaThes ITOHATHEM [OAMHBI OKPYXKHOCTH,
BBEZEHHBIM C ITOMOIIBIO IIPABHUABHBIX MHOTOYTOAB-
HUKOB, OIIPeJesIsATh YHCAO T, JAUHY AYTH U Pajy-
aHHYIO Mepy yTaa.

IIpoBoanTh mepexon OT PaIWaHHON MEPEBI yraa K
IpayCHOHN 1 Ha0O0POT.

OmnpenessiTh NAOIIAAL KPYyTAa.

BeiBoguth popMyJIBI (B I'payCHOM U paauaHHOH
Mepe) OAS OAWH IYT, MAOLIAAEH CEKTOPOB H Cer-
MEHTOB.

BBIUMIATE TAOIIAAN (PUTYDP, BKAIOYAIOIINX JAE-
MEHTBI OKPYKHOCTH (KpyTa).

Haxomgute naomany B 3aa4ax peasbHOH KHU3HHU




IBVDKEeHMS TI0CKO-
v
(6 9)

IToHaTHe 0 ABUKEHUU IIAOCKOCTH.
[TapasseAbHBIN II€epeHOC, IOBOPOT U
cummMeTpud. OCH U LIEHTPBI CUMMe-
TPUH.

ITpocreiiie npuMeHEHUS B pelile-
HUM 3a7a4

Pa30upars IpuMephl, HAAIOCTPUPYIOIINE ITOHATHI
IBHKEHUS, IIEHTPOB U O0CE¥ CUMMETPHH.
DopMyIMPOBaTh OIIPENEACHHUS ITaPAAAEABHOTO IIe-
peHoca, II0BOPOTa U OCEBOM CHMMETPHHU. BbIBOAUTH
HMX CBOMCTBA, HAXOAUTh HEIIOBUXKHbBIE TOYKH.
HaxonuTh HEHTPBI ¥ OCH CUMMETPUN ITPOCTEUIITNX
curyp.

IIpuMeHATh IIApPaAAEABHBIM IIEPEHOC U CHMMe-
TPHIO [IPU PEIIeHUH MreOMETPUIECKUX 33134 (pas-
OUpaTh IPUMEPHI).

Vlcriob30BaTh OAS IIOCTPOEHHUS K HCCA€LOBaHUMU
U POBBIE PECYPCHI

IlosTOpenme, 0600-
IIeHmne, CUcreMaTu-
3anus 3HaHMI2

(7 )

IToBTOpPEHNE OCHOBHBIX ITOHATHH U
METOZ0B KypcoB 7—9 Kaaccos, 0600-
LIIEHHEe ¥ CUCTeMAaTH3allid 3HaHHUH.
IIpocreiinire reoMeTpUIecKre (OU-
TYpBl U HUX CBoOMcTBa. M3mepeHue
reOMETPHUYECKUX BEANYHH.
TpeyroAbHUKH.

INapasseAabHbIE U IIEPIEHIUKYASP-
HBIE IIPSIMBIE.

OKpyzKHOCTB U KpyT. ['eomeTpuye-
CKHE IIOCTPOEHHUS. YTABI B OKPYK-
HOCTH. BrimcaHHBIE W OIIHCaHHbIE
OKPY?KHOCTH MHOT'OYTOABHHKOB.

OmnepupoBaTh HOHSATHMAMM: (PUTYpa, TOUKA, IIPH-
Masi, yTOA, MHOTOYTOABHUK, PaBHOOEAPEHHBIH U
PaBHOCTOPOHHUH TPEYTOABHUKHU, IIPSIMOYTOABHBIH
TPEYroABHHK, MefHaHa, OHCCeKTpHuca M BbICOTA
TPEYrOABHHKA, [apaAA€AOTPaMM, POMO, IIPSIMO-
YTOABHHK, KBaIparT, TPaleLHs; OKPy>KHOCTb, Kaca-
TeAbHasd; paBEHCTBO U ITofobue (hUryp, TPEyroAb-
HHUKOB; IIapPaAA€ABHOCTBH U IIEPIEeHIUKYASPHOCTD
IIPSMBIX, YTOA MEXKAY MPSIMBIMH, CHMMETPHS OT-
HOCHTEABHO TOYKH U NPSIMOH; JAWHA, PACCTOSHHE,
BEAHYHHA yTAQ, [IAOLIAAb, IIEPUMETP.

Vicrioib30BaTh pOpMyIIbL: IIEPUMETPA U ITAOLIAIH
MHOTOYTOABHHKOB, IAMHBI OKPY?KHOCTH U IIAOIIA-

2 3pmech IpeACTaBAEHBI 9AEMEHTHI COAepKaHUd Kypca, u3ydaBiiuecs B 5—8 kaac-
cax u TpeOyoIe IIOBTOPEeHUd, 000011eHus U cucTeMaTu3anui. Obpaiarses K
9TOMY MaTepHaAy MOXKHO B BHIE aKIlEHTa Ha 3aBepIIAIOIleM dTalle H3yIeHUs
Kypca 9 Kaacca HAU PaCHpPEeneAdTh 10 COOTBETCTBYIOILUMM T€MAaTHYECKUM pas-
[eaaM, U3ydaeMbIM B TedeHHe ydeOHOro rosa.




ITpoooasxernue

Hassanne
pa3znesa (TeMbl)
Kypca (I1cjI0 9acoB)

OcHoBHOe conep KaHMe

OcHOBHbBIE BUOABI
IesITeJIFHOCTY 00YyYJaroIIyxcs

[Ipamas ¥ OKpPy>KHOCTB.
YeTbIpEXYTOAPHUKH. BrincaHHble U
OITHCAHHBIE YEeThIPEXYTOABHUKH.
Teopema [Tudaropa 1 Havasa TpU-
roHomeTpuu. PerteHue o6IIMX Tpe-
YTOABHUKOB.

[IpaBHUABHBIE MHOT'OYTOABHUKU.
IIpeobpazoBaHus ITAOCKOCTH. [IBU-
xkeHus. [Togobue. CuMMeTpHs.
TIarommane. Beraucaenue maomamgei.
Iaomaay ogo6HBIX PUTYP.
JlekapToBbI KOOPAWHATBEI Ha IIAO-
CKOCTH.

BekTOphI Ha ITAOCKOCTH

U Kpyra, 00BpéMa IPSIMOYTOABHOTO IIapaAACAeTIH-
neaa.

OrrepupoBaTh IOHATUAMM: [IPIMOYTOABHAS CHCTE-
Ma KOOPAMHAT, BEKTOP; MCIIOJIB30BaTh OTH IIOHSI-
THUHA [OAS TIPENCTABACHUS JAHHBIX M PELIEHHUS 3a-
[ad, B TOM YHCAE U3 APYTUX YIeOHBIX [IPEIMETOB.
Pematp 3agaunm Ha IIOBTOPEHHE OCHOBHBIX IIOHS-
THUH, UAAIOCTPAIINIO CBA3EH MEXKAY Pas3sAHYHBIMU
JacTaMH Kypca. BeIOupare MeTon mas pelIeHHd
3a1a4H.

Pemartp 3amaun 13 IIOBCEIHEBHOH KU3HU

[Tpu pazpaboTke paboueil IporpaMMbl B TEMATHIECKOM ITAAHUPOBAHUU TOAXKHEBI OBITEH VITEHBI BO3MOXK-
HOCTH HCIIOAB30BAHHUS ACKTPOHHBIX (IH(PPOBBIX) 00pa30BaTEABHBIX PECYPCOB, SIBASIOIIHXCS yIeOHO-MeTo-
OUYEeCKHUMH MaTepHasaMU (MyAbTHMeOUHHBIE IIPOTPAMMBbI, SAEKTPOHHbIE YYeOHUKU U 3aJaYHUKH, ACK-
TPOHHBIE OMOAMOTEKH, BUPTYaAbHBIE AA00PaTOPHUH, UI'POBLIE IIPOrPAMMBI, KOAAEKIIHNH TGP POBBIX 00pa3o-
BaTeABHBIX PECYPCOB), UCIIOAB3YEMBIMH [IAS OOyUYEHHS W BOCIIUTAHUS PA3AWYHBIX I'PYIII IOAB30BATEAEH,
IIPeCTaBAEHHBIMU B 9A€KTPOHHOM (LH(POBOM) BHIE U PEAAHIYIOIIUMHU AUAAKTHYecKue Bo3MoxkHocTu UKT,
cozep:KaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEALCTBY 00 00pa3oBaHUU.



PABO4YAA NMPOrPAMMA
YYEBHOIO KYPCA «BEPOATHOCTb U CTATUCTUKA».
7-9 KINACCbI

LEIN U3YHEHUA YHEBHOIO KYPCA

B coBpemMeHHOM IIH(PPOBOM MUPE BEPOSITHOCTE U CTATUCTHKA IIPHU-
obpeTaroT Bcé GOABIIYIO 3HAYMMOCTH, KaK C TOYKH 3PEHUSA IPaKTH-
YEeCKUX IIPUAOXKEHHH, TaK U UX POAU B 00pa3oBaHUU, HEOOXOOAUMOM
KaX/IOMy 4eAOBeKy. Bo3pacraer umcao mpodpeccuii, mpu 0BAALEHUH
KOTOPBIMH TpebyeTcss Xopoillasg 6azoBasl IIOATOTOBKA B 00AaCTH
BEPOSITHOCTH U CTATUCTHUKHU, TaKad IOArOTOBKA BasKHA JIAL IIPO-
JOOAYKEHHsI 00pa3oBaHUS U [OAd YCIIELTHOH NIPOoeCcCHOHAABHOHN
Kapbepel.

KazkapIii 4eAOBEK IIOCTOAHHO IIPHUHHMAET PEIIECHHd Ha OCHOBE
HMEIIINXCA Y HETO MAaHHBIX. A A1 0OOCHOBAHHOTO IIPUHATUS pe-
IIIEHHUsI B YCAOBUSIX HEIOCTATKA HMAM HU30BITKA MH(OPMAIIUU Heob-
XOAUMO B TOM YHCAE XOPOIIO C(POPMHUPOBAHHOE BEPOATHOCTHOE U
CTATHUCTUYECKOE MBIIIIACHUE.

VIMEHHO MO3TOMY OCTPO BCTasa HEOOXOOUMOCTb CPOPMUPOBATH Y
obyJaromuxca (PyHKIIHOHAABHYIO TPAMOTHOCTH, BKAIOYAIOIIYIO B
cebs B KadecTBe HEOTHEMAEMOM COCTABASIONIEH YMeHHE BOCIIPHUHU-
MaTh U KPUTHYECKU aHAAU3UPOBATH HH(POPMAIIHIO, ITPEeICTABACH-
HYI0O B Pa3AWYHBIX (popMax, ITIOHUMATh BEPOATHOCTHBIH XapaKkTep
MHOTHX PeaAbHBIX IIPOIIECCOB U 3aBUCUMOCTEM, IPOU3BOIUTD IIPO-
CTeHIIINe BEPOSATHOCTHBIE pacdéThbl. 3HAKOMCTBO C OCHOBHBIMHU
IpUHIUIAMHU cOopa, aHaAu3a U MPEACTABACHUS JAHHBIX U3 PA3AUY-
HBIX cpep KU3HU 00IIecTBa U TOCyAapcTBa IpUodIIaeT 00yJaronmx-
cd K oDOLIeCTBEHHBIM HMHTepecaM. [3ydeHHe OCHOB KOMOWHATOPHUKU
pa3BUBaeT HABBIKH OPraHU3aIlUU Iepebopa U moAcuéra drcaa Ba-
PHAHTOB, B TOM YHCAE, B IPUKAQIHBIX 3af1adax. 3HAKOMCTBO C OC-
HOBaMU TeOpUH TrpadoB CO3MaéT MaTeMaTHYeCKUui (PyHAAMEHT OAS
dopMUpoOBaHUS KOMIIETEHIIUH B 00AaCTH MH(POPMATUKU U ITUPPO-
BBIX TEXHOAOTHH. [ToMHMO 3TOTO, IPU U3yUEHHUH CTATUCTUKU U Be-
POSITHOCTH 06OTAIIAIOTCH MPEACTABACHUS YIAIINXCS O COBPEMEH-
HO¥M KapTHHE MHpa U METOAAX €r0 HUCCAENOBAHUsI, (POPMUPYETCS
IIOHUMAaHHE POAU CTATHUCTHKU KaK UCTOYHHKA COIMAABHO 3HAYNMOMN
UHQOPMALIUY U 3aKAAABIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIIAE-
HUd.

B COOTBETCTBHUU C HAHHBIMH IIEASIMU B CTPYKTYPE IPOTrPaMMEI
y4eOHOro Kypca «BepodaTHOCTb U CTATUCTHKA» OCHOBHOM IITKOABI



BBIZIEAE€HBI CAEAYIOIIHE COAEPKATEABHO-METOANYECKHUE AHHUH:
«IpencraBaeHNEe NAaHHBIX U OIIMCATEABHAad CTATHCTHKa»; «Bepoar-
HOCTB»; «DAEMEHTBI KOMOMHATOPHUKM»; «BBe/leHHe B TEOPHIO Tpa-
doB».

Copepzxanue anHHuHU «IIpencraBaeHHE MaHHBIX U ONIHCATEAbHAsS
CTaTHUCTHUKA» CAYZKUT OCHOBOH fasl (DOPMHPOBaHMS HABBIKOB pabo-
TBI ¢ MH(OpMAaIMel: OT YTEeHUS U MHTEepIIpeTanuu HHOopMallul,
IIPEACTaBACHHOH B TabANIaX, Ha AUarpaMMax u rpadukax ao cbo-
pa, IIPEeACTaBACHHA U aHaAM3a JaHHBIX C UCIIOAB30BAHUEM CTaTHU-
CTUYECKHX XapaKTEePHUCTHK CPEIHUX U paccenBaHud. Paborada ¢ man-
HBIMH, 00ydYaloIIuecs y4aTcda CYUTBIBATh M HHTEPIPETHPOBATh JaH-
HbIE, BBIABUrATh, APTYMEHTUPOBATbh U KPUTHKOBATE IIPOCTEHIIINE
TUIIOTE3bI, PA3MBIIIAATE Haf (hbaKTOPAMH, BBI3BIBAIOIIIUMH U3MEH-
4HBOCTB, U OLIEHMBATh UX BAUAHHE HA PacCMaTPHUBaeMble BEAUIH-
HBI ¥ IIPOLIECCHI.

NHTYyUTHUBHOE IIPEACTABACHHE O CAY4aWHONH U3MEHYUBOCTH, UC-
CA€JOBaHUE 3aKOHOMEPHOCTEH M TEHIAEHIIUM CTAHOBUTCHA MOTHUBHPY-
IOIIENl OCHOBOM [Ad U3Y4YE€HUS TEOPHUM BEPOATHOCTEH. Boablloe 3Ha-
4eHHE 3/1eCh UMEIOT IIPAKTHYECKHE 3a/laHus, B YJACTHOCTH OIBITHI
C KAQCCUYECKHUMH BEPOATHOCTHBIMU MOIEASIMH.

[loHAaTHE BEPOSATHOCTH BBOAUTCHA KaK Mepa IPaBAONOAO0OHS CAY-
4JaiiHoro coOnITHA. [Tpy H3ydyeHnH Kypca o0ydaroIpecs 3HaKOMSIT-
Ccd C IPOCTEUITNMH METOLaMHU BBIMHCAECHHS BEPOATHOCTEH B CAY-
YaWHBIX 3KCIEPHUMEHTAX C PABHOBO3MOXKHBIMH JAEMEHTApPHBIMU
HCXOJaMHU, BEPOSTHOCTHBIMH 3aKOHAMH, II03BOAGIOIINMH CTABUTH
U pemiaTh 6oaee CAOXKHBIE 3afjaul. B Kypc BXOAAT HadaAbHBIE IIPE-
CTaBACHHS O CAyYaWHBIX BEAMYHHAX M UX YHUCAOBBIX XapaKTEPHUCTH-
Kax.

Taxzke B paMKax 9TOr'0 Kypca OCYLIECTBASIETCH 3HAKOMCTBO 00y-
YaIOIINUXCSI C MHOXKECTBAMHU M OCHOBHBIMH OI€palusaMH Hal MHO-
JKeCTBaMH, pacCMaTPHUBAIOTCA NPHUMEDPHl IPUMEHEHHS AT PEIICHUS
3a/ad4, a TaKXKe HCIOAB30BAaHHUA B APYTHX MaTeMaTHYEeCKHX Kypcax
U y4eOHBIX IpeaMeTax.

MECTO YYEBHOIO KYPCA B Y4EBHOM T1/IAHE

B 7—9 kaaccax usydaercd Kypc «BeposTHOCTb U CTATHUCTUKA»,
B KOTOPBIHM BXoOaT paszmeabl: «IlpencraBaeHHe HaHHBIX U OIlHCa-
TeAbHasl CTATHUCTHKa»; «BeposaTHOCTE»; «DAeMEeHTHI KOMOHMHATOPH-
KI»; «BBeseHne B TEOPHIO I'padoBy.

Ha mn3yguenne manHoro Kypca oTBoauT 1 yueOHBIN Yac B HEAEAIO
B TeUEeHHE KaxKIoTo roga obyueHusa, scero 102 yueOHBIX daca.



COAEPXKAHME YYEBHOI O KYPCA (MO rOJAM OBYYEHUA)

7 Knacc

[IpencraBaeHME NAHHBIX B BHAe TaOAUIL, [UarpaMm, rpadHKoB.
3aroaHeHUe TabAUIL, YTEHHE U IIOCTPOEHUE AUarpaMM (CTOAGHKO-
BBIX (CTOAGYATHIX) U KPYTOBBIX). UTeHHEe rpadUKOB PEAABHBIX IIPO-
eccoB. M3BaeyeHne uH(MOPMAIINH U3 AHATPAMM U TAOAWI], UCIIOAB-
30BaHUE U HHTEepIpeTanus NJaHHBIX.

OnuncareAbHas CTATHUCTHKA: CpefHee apu(pMeTHYecKoe, MeanaHa,
pasMax, HauboAblllee ¥ HaUMeHbIIIee 3HaUYeHUs Habopa YHCAOBBIX
naHHbIX. [IpuMepsl caAydaliHOH U3MEHYUBOCTH.

Cay4JaiiHBIH SKCIIEPUMEHT (OMBIT) U CAydaifHOe coObITHEe. BeposT-
HOCTB U 4acTOTa. POAB MAaAOBEPOATHBIX U IIPAKTUYECKH TOCTOBEP-
HBIX COOBITHH B IIpupozae U B obmiecTBe. MoHeTa U UrpasbHas KOCThb
B TEOPUH BEPOATHOCTEH.

I'pad, BepmmHa, pedbpo. CreneHb BepmIuHBI. Yucao pé€dep u cyM-
MapHas CcTelleHb BepIIHH. [IpemcraBaeHme O CBS3HOCTH I'pada.
e m nmravl. [yt B rpadgax. O6xon rpada (3¥AepoB IyTh).
IIpencraBaeHre o6 opHeHTHpPOBaHHOM rpade. Perrenune 3amady
C IIoMoIIbIo rpadoB.

8 Knacc

[IpencraBaeHNE MAaHHBIX B BHE Ta0AULL, AHarpamMm, rpaduKoB.
MHO3KeCTBO, 9A€MEHT MHOXKEeCTBa, TOAMHOXKecTBo. Onepanuu

HaJ MHOXKECTBaMH: O00beIUHEHHE, IepecedeHre, JOIIOAHEHUE.
CBoiicTBa omepanuil HaJ MHOKECTBAMH: II€PEMECTUTEABHOE, code-
TaTeAbHOE, paclpeleAnTeAbHOE, BKAIOUeHNd. Mcrioab30BaHMe rpa-
CbI/I‘-IeCKOI‘O IIPpEACTABACHHUA MHOXKECTB OAAd OIIMCaHHUA PEAABHBIX
IIPOLIECCOB U ABACHUH, IIPU PELIIEHUU 3a1a4.

HN3MmepeHHne paccenBaHUd AAaHHBIX. [JUCHEpCHsS U CTaHOAPTHOE
OTKAOHEHUE YHCAOBBIX HAOOpOB. [uarpamma pacceuBaHUS.

OaeMeHTapHBIEe COOBITHSA cAydaiiHOTO ombITa. CAydaiiHbIe COOBI-
Tug. BeposarHoctu cobprTuii. ONBITEI C PABHOBO3MOXKHBIMH JAEMEH-
TapHBIMH coObITHaAMU. CAydyalHbIH BbIOOp. CBA3b MEXKAY MasoBe-
POATHBIMHU U IPAKTUYECKU OOCTOBEPHBIMU COOBITUSMH B opupone,
obIlIecTBe U HayKe.

IlepeBo. CBoiCTBa A€PEBBEB: €AUHCTBEHHOCTD IIyTH, CYIIIECTBOBA-
HUe BUCS4YeH BEPIIHHBI, CBSI3b MEXKIY YHCAOM BEPIIHH U YHCAOM
péGep. IIpaBuro ymMHOXKeHUs. PelreHue 3amad ¢ IOMOIIBI0 TpadoB.

[IpoTuBOIIOAOKHEIE COOBITHA. [JuarpammMa Diiaepa. O0benuHe-
HUeE U IepecedeHue cobpITHii. HecoBmecTHBIE cOObITHI. PopMyaa
CAOIKEHUS BEPOATHOCTEHN. YCAOBHAA BEPOSITHOCTD. [IpaBuao ymMHO-



xeuus. HezaBucumrbie coObiTus. I[IpeacraBaeHHE 3KCIIEPHUMEHTA
B BH/le [epeBa. PelleHue 3a/1a4 Ha HaxX0XKAE€HNE BEPOSTHOCTEH C 1I0-
MOIIIBIO [IepeBa CAyJalHOTo 3KCIIEpUMeEHTa, AuarpamMm JHaepa.

9 Knacc

[TpencraBaeHMEe AHHBIX B BHIE TaOAWIL, AUarpaMM, rpadHKoB,
MHTEepIIpeTalus JaHHbIX. YTeHHe U IOCTpoeHUe TabAUIl, Auarpamm,
rpadouKOB 10 PEAaABHBIM JAaHHBIM.

[TepecranoBKU U pakTopuas. CodeTaHus U YHUCAO COYETAHHH.
TpeyroapHUK I[lackaasa. PemeHue 3amad ¢ HCIOAB30BAHHEM KOMOU-
HaTOPHKH.

FeomeTpryeckas BepodaTHOCTb. CAydaWHBIH BBIOOP TOYKHU U3 (PHU-
TypblI Ha IIAOCKOCTH, U3 OTpPe3Ka M U3 AYTH OKPYKHOCTH.

HcnprTanue. Ycrex u Heygada. Cepusl HUCIIBITAHUN 10 IIEpPBOTO
ycrexa. Cepusa ucnblTanuii BepuHyasu. BepogarHocTu coObITHit B ce-
pUU UCHIBITAHUN BepHyasn.

CayualiHag BeAMYHHa U paclpelieAeHUe BeposTHocTeid. Marema-
THUYECKOE OXKHAaHHE U Aucnepcud. [IpuMepsl MaTeMaTHIE€CKOTO
OXHUIAHHSA KaK TEOPETHYECKOTO CPEIHEro 3HA4YE€HHS BEAWYHUHBI.
MaremaTH4eCcKoe OXKHUAaHHE U AUCHEPCHUI CAyJalHON BEAWYHHBI
«4HCAO YCIIEXOB B CEPHUM HCHBITAHUMN BepHyaan».

[Touatre o 3aKoHe OOABIINX YHces. 3MepeHHe BepOsSTHOCTEH
C IOMOIIBIO YacTOT. PoAb M 3HadYeHHe 3aKOHA OOABIIIHX YHCEA B
IIpupoe U OOIIECTBE.

MJIAHUPYEMbIE NPEAMETHbIE PE3Y/IbTATbI OCBOEHMA PABOYEM
NMPOIrPAMMbI KYPCA (MO rOZAM OBYYEHKA)

[IpenmeTHBIE pe3yAbTAaThI OCBOECHHS Kypca «BepodaTHOCTD U cTa-
THCTHKa» B 7—9 Kaaccax XapaKTepHU3YIOTCS CAEAYIOUIUMY YMEHH-
AMH.

7 Knacc

6 YuraTe mHpOPMAIHIO, IIPEACTABACHHYIO B TabauIlax, Ha aua-
rpaMMax; IIPeACTAaBAATh AAaHHbIE B BHAE TaOAUIl, CTPOUTDH AHA-
rpaMMBbI (CTOAOHMKOBBIE (CTOAOYATHIE) U KPYTOBbIE) II0 MACCUBAM
3HA4YEHUH.

6 OnICchIBaTh U UHTEPIIPETUPOBATE P€AaAbHbBIE€ UHMCAOBBIE JAaHHBIE,
IpeacTaBACHHBIE B TaOAUIIAX, HA AUarpaMmax, rpadpukax.

6 lcrioap30BaTh A9 ONUCAHUS [AHHBIX CTATHUCTHYECKHE XapaKTe-
PHUCTHKH: cpefHee apupMeTUYeCKOoe, MeauaHa, HauboAblllee U
HauMeHblIlee 3Ha4YeHNs, pas3Max.



6 IMeTh mpencTaBA€HHE O CAydaMHOM M3MEHYUBOCTH Ha IIPUMEpax
neH, (PU3HYECKHX BEAHYHH, aHTPOIIOMETPHYECKUX [JaHHBIX;
UMETB IIPEACTABACHHE O CTATUCTUYECKON YCTOMYUBOCTH.

8 Knacc

6 MI3BAeKaTh U TIpeoOpa3oBhIBATE MH(POPMAIINIO, MIPEACTABAEHHYIO
B BU/E TAOAUIL, fUarpamMm, rpadpuKoB; IIPEACTABAITH JAHHbBIE B
BUZE TAOAHII, AUArPaMM, TPapUKOB.

6 OnuchIBATh JaHHBIE C IIOMOIIBIO CTATHCTUYECKHX ITOKA3aTEAEH:
CpeIHUX 3Ha4YeHUU U Mep pacceuBaHUd (pasMax, QUCIEepPCUs U
CTaHAPTHOE OTKAOHEHHE).

6 HaxoauTh 4acTOThl YHCAOBBIX 3HAYEHUI M YaCTOTHI COOBLITHI,
B TOM YHCAE II0 Pe3yAbTaTaM H3MePEeHUU M HaOAIOJEeHUH.

6 HaxoauTp BepOSTHOCTH CAy4YaHHBIX COOBITHM B OIBITAX, 3HAS Be-
POSAITHOCTH 3AEMEHTAPHBIX COOBITHUI, B TOM YHCAE B OIBITAX
C PAaBHOBO3MOIKHBIMH 3A€MEHTAPHBIMU COOBITUSIMHU.

6 Mcrioap3oBaTh rpauyecKre MOJEAU: AEePEBO CAYYaiHOTO SKCIIe-
pUMeHTa, AuarpaMMbl Jiaepa, YUCAOBad IIPsSIMasd.

6 OrepupoBaTh IMOHSITUIMHU: MHOKECTBO, IIOMHOXKECTBO; BBITIOA-
HATH OMEpallMy Hal MHOXKECTBAMH: 00beIUHEHHUE, MepecedcHHe,
IOTIOAHEHUE; IMIEPEUYUCASITH 9AEMEHTBHI MHOXKECTB; IIPUMEHATH
CBOMCTBAa MHOXKECTB.

6 Mcroab30BaTh rpaduyeckoe MpeacTaBACHHE MHOKECTB U CBA3EH
ME3KIy HUMU JAS OITHCAHUs ITPOIECCOB U SIBACHUH, B TOM YHCAE
IPU PeLIeHnH 334a4 U3 APYTUX yIeOHBIX IPEIMETOB U KyPCOB.

9 kKnacc

6 VI3BAeKaTh K IIpeoOpa3oBEIBATH MH(MOPMAIHIO, IIPEACTABACHHYIO
B Pa3AWYHBIX HUCTOYHHKAX B BHAe TaOAUIl, AHATPAMM, IpadHKOB;
IIPeaCTaBAITE JaHHbIE B BHUAE TaOAUL], AHUarpamMm, rpadHKoB.

6 Pemtathy 3aayu OpraHU30BaHHBIM I1epebOpPOM BapHAHTOB, a TaK-
3K€ C HCIIOAb30BaHHEM KOMOMHATOPHBIX IIPaBHA H METOOB.

6 lcmoAb30BaTh OIIHCATEABHBIE XapaKTEPUCTHUKH AT MacCCHBOB
YUCAOBBIX JAHHBIX, B TOM YHUCAE CPEIHHE 3HAYEHUS U MEPBI pac-
CeuBaHMUd.

6 HaxonuTh 9acToThl 3HAYEHUH U YaCTOTHI COOBITHS, B TOM YHCAE
IIOAB3YSICh PE3yAbTATAMHU IIPOBENEHHBIX U3MePEeHUH 1 HabArOIe-
HUU.

6 HaxoquTh BEpOATHOCTU CAyYaMHBIX COOBITUH B HM3y4YEHHBIX OIIBI-
Tax, B TOM YHUCA€ B OIBITAX C PABHOBO3MOXKHBIMHU SAE€MEHTAPHBI-
MU COOBITHSEMH, B CEPHULIX HUCIBITAHUH OO II€PBOro ycIlexa, B ce-
pusax ucneITaHUuM BepHyaan.



6 IMeTh IpenCcTaBA€HHE O CAYYAWHON BEAWYHHE U O paclIpenese-
HHUU BEPOATHOCTEH.

6 IMeTh IIpeficTaBACHHE 0 3aKOHE OOABIIIHX YHCEA KaK O IIPOsBAC-
HHUU 3aKOHOMEPHOCTH B CAY4YaWHON U3MEHYHUBOCTH U O POAU 3a-
KOHa OOABIINX YHCEA B IIPUPOIE U OOIIECTBE.



TEMATMYECKOE M/IAHMPOBAHME YYEBHOTO KYPCA
(MO rOZIAM OBYYEHMS)

7 knacc (He meHee 34 y)

Hassanne
pa3zesa (TeMsl)
(amciio gacos)

OcHoBHOe conep KaHMe

XapakTepucTKa AeATeIbHOCT 00y4arommxcs

IIpencraBienne
JTaHHBIX
(7 )

IIpencraBaeHHe OaHHBIX B TabAu-
nax. IIpakThudyeckyue BBIYHCACHUS
1o TaOAWYHBIM AAaHHBIM. M3Baede-
HHEe U HMHTepIpeTanus TabAHIHbBIX
HaHHBIX. [IpakTHdeckas pabora
«TabAUIIBI».

I'pacduyeckoe mnpeacraBaeHUE OaH-
HBIX B BHJE KPYTLOBBIX, CTOAOHKO-
BBIX (CTOAOYATBIX) muarpamm. Yre-
HHE U IIOCTPOoeHUE nuarpamm. Ilpu-
MepBI AeMorpaduIecKux AHarpaMM.
IMpakTuyeckass pabora «/Iuarpam-
MBID»

OcBanBaTh CII0COOBI IIPEACTABACHHUS CTATHUCTHYE-
CKHX [IaHHBIX U YHCAOBBIX MACCHBOB C IIOMOIIILIO
TabAHUIl U [UArPaMM C HCIIOAB30BaHHEM aKTyaAb-
HBIX U BasKHBIX JAHHBIX (HeMorpadHiecKre OaH-
HbIE, IIPOU3BOJCTBO IMIPOMBIIIACHHON K CEABCKOXO-
39HCTBEHHON IPOAYKIINH, OOIIIECTBEHHbBIE U IIPH-
POIHBIE IBACHHUSI).

V3ygaTe MeTOOBI PAOOTHI C TAOAMYHBIMU U I'padu-
YEeCKHUMH MIPEACTABACHUSIMHU AAaHHBIX C IIOMOIIIBIO
nU(MPOBBIX PECYPCOB B XOfe NMPAKTHYECKUX paboTr

OmnmucarenbHasa
CTaTUCTHMKA
(89

YucaoBele Habopsel. CpemgHee apud-
METHYECKOe.

MenuaHa yucaoBoro Habopa. YcTon-
YHBOCTb MEIUAaHBEI.

IIpakTuyeckas pabora «CpenHue
SHA4YECHHUA».

Hauboarlllee 1 HauMeHblIee 3HAYe-
HU4 YuCcAOBOro Habopa. Pazmax

OcBanBaTh NOHATHSI: YUCAOBOH Habop, Mepa LeH-
TPaAbHOM TEHAEHIIUH (Mepa II€HTPa), B TOM YHCAE
cpenHee apudMeTHIECKOe, MeaHUaHa.

OmnmceiBaTh CTATUCTUYECKHE JJAHHBIE C IIOMOIIIBIO
cpemHero apuMeTHIECKOr0 ¥ MeIHaHbl. Perate
3a/a4H.

V3ydyaTh cBOVAICTBA CPEHUX, B TOM YHCAE C IIOMO-
IIBI0 UM POBBIX PECYPCOB, B XOA€ NPAKTHIECKHX
pabor.




ITpodoaskeriue

Hassanne
pa3zesa (TeMbl)
(amciio gacos)

OcHoBHOe conep KaHMe

XapakTepucTKa AeATeIbHOCT 00y4arommxcsi

OcBanBaTh IMOHATHA: HAUOOABIIIEE U HAUMEHBIIIEE
3HAQ4YEHHSA YHUCAOBOI'O MacCCHBa, pa3Max.

PeuraTp 3amaum Ha B]':>I60p criocoba oIHCcCaHus HAaH-
HBIX B COOTBETCTBHH C HpHpOﬂOﬁ JaHHBIX 1 IIEAL-
MH HCCAE€IOBaHHUA

CiygartHas M3MeH-
YMBOCTH
(6 =)

CayyaifHas MU3MEHYHUBOCTD (IIpUMe-
peI). HacToTa 3HaYE€HUI B MacCHUBe
naHHbIX. ['pynnuposka. I'mcrorpam-
MBI.

IIpakTrueckas pabora «Caygaiinas
U3MEHYHUBOCTB»

OcBanBaTh HOHATMS: YACTOTA 3HAYEHUN B MacCHBE
[AHHBIX, TPYIIINPOBKA JaHHBIX, THCTOTPaMMa.
CTpouTh ¥ aHAIM3MPOBATh TUCTOIPAMMEI, IIOA0M-
paTh IOAXOASINUE AT MPYIIIHPOBKH.

OcBamBaTh rpauyecKue IpeICTaBACHUS Pa3HbIX
BHUIOB CAyYIaiHON M3MEHUYHUBOCTH, B TOM UHCAE C
IIOMOIIBI0 U(MPOBBIX PECYPCOB, B XOJA€ IIPaKTHUE-
CKOii paboThI

BBe,ueHne B TeopuIo

rpacdos
@ =)

I'pad, Bepiuna, pebpo. Ilpemcras-
A€HHE 3a7ad4y C IIOMOIIBI0 rpada.
CrerneHb (BAA€HTHOCTB) BEPIIIHHEIL.
Yucao pébep 1 cyMMapHas CTelleHb
BepmuH. llens u nuka. IIyTh B rpa-
de. TlpencraBaeHHE O CBSI3HOCTH
rpacga. OOxom rpada (3tirepoB
nyTh). [IpencraBaenme o6 OpHUeHTH-
POBaHHBIX I'padax

OcBamBaTp noHsTHA: Tpad, BepminHa rpada, pe-
6po rpada, cTeneHb (BAAGHTHOCTH BEPILIUHEI), eI
U IIHKA.

OcBanBaTh IOHATHA: IIyTh B rpade, 9HAepOB Iy Tk,
o6xon rpada, OpUeHTUPOBAHHBIH rpad.

Pematp 3agaum Ha IIOMCK CYMMBI CTeIleHEH Bep-
miuH rpaca, Ha IMoucK obxoma rpada, Ha IIOUCK
IIyTed B OPHEHTHPOBAHHBIX rpadax.

OcBanBatp croco0ObI IIpeNCTaBACHUS 3a/a4 U3 Kyp-
ca aareOpbl, T€OMETPHH, TEOPHUH BEPOSTHOCTEH,
APYTHUX IIPEIMETOB C IIOMOIIBIO0 IrpadoB (KapThl,




CXEMBI, AEKTPHYECKHE IIeITH, (DYHKIIMOHAABHbBIE
COOTBETCTBHUS) Ha IIPUMEPaX

BeposaTHocTh 1 4a-
CTOTa CTy4alfHOTO
COOBITHS

(4 a)

CayuyaliHBIH ONBIT H CcAy4daliHOE
cobbITHEe. BEepodaTHOCTE M dacroTa
cobbITHs. PoAb MaAOBEpPOSTHBIX U
MPaKTUYECKH JOCTOBEPHBIX COOBI-
TUH B IIpupone U B obiecTBe. Mo-
HeTa ¥ UrpasbHasl KOCTb B TEOPHHU
BEPOATHOCTEMH.

Ipaktuyeckass pabora «Hacrora
BBITIQIEHUS OpAa»

OcBauBaTh IOHATMS: CAYYaMHBIY ONBIT U CAydaii-
HOE COOBITHE, MaAOBEPOATHOE U IPAKTHIECKH J0-
CTOBEPHOE COOBITHE.

V3y4gaTh 3HQUUMOCTb MaAOBEPOSATHBIX COOBITUI B
IIPUPOIEe U OOIIIecTBe Ha BasKHBIX IIPHMepax (aBa-
PHUH, HECHACTHBIE CAyYaM, 3allliTa IePCOHAABHOU
uH(OpPMAaIINH, Ilepeaayda JaHHbIX).

V3yuaTh POAb KAQCCHYECKHUX BEPOATHOCTHBIX MO-
neaedl (MoHeTa, UTpasbHAd KOCTh) B TEOPHH BEPO-
ATHOCTEMH.

HaG6rogaTh ¥ M3ydarh 4acTOTy COOBITHI B IIPO-
CTBIX 3KCHEPHMEHTaX, B TOM YHCA€ C ITOMOIIBIO
LI POBBIX PECYPCOB, B X0/I€ IPAKTUIECKOH PaboThI

OG6o0mIeHme, KOH-
TpPOJIb
(5 )

IIpencraBaenue maHHBIX. Ornuca-
TeAbHasl CTaTHCTHKA. BeposaTHOCTH
CAY4YaMHOrO COOBITHSA

IToBTOPsATE HM3yYEHHOE M BBICTpPaMBAaTh CHCTEMY
3HAHUM.

Pemarep 3amaum Ha IIPeACTaBACHHE U OIIHCAHUE
JAHHBIX C IIOMOIIBIO0 H3yYEHHBIX XapaKTePHCTHK.
OOGcy>XmaTh IpUMepBI CAYIaHHBIX COOBITHH, MaAo-
BEPOATHBIX U IPAKTHYIECKH JOCTOBEPHBIX CAydaii-
HBIX COOBITHH, HX POAH B IIPHPO/IE U KU3HH YEAO-
BEKa




8 knacc (He meHee 34 y)

HasBanmne
paszeina (TeMbl)
(amciio yacoB)

OcHoBHOe conep KaHMe

XapakTepucTKa AeATeIbHOCT 00y4aromImxcs

IToBTOpeHMe Kypca
7 xy1acca
(4 =)

IIpencraBaenue paHHBIX. Omnwuca-
TeabHad cTaTucTHKa. CaydairiHag
U3MEeHYUBOCTh. CpemHHe YHCAOBOTO
Habopa.

Cayuatigele coObITHS. BepoarHocTH
1 gacTtoTel. Kaaccuueckme MomeAn
TEOPHH BEPOSATHOCTEH: MOHETa U
UrpasbHas KOCTb

IToBTOPATE H3y4YEHHOE U BBICTPaMBaTh CHUCTEMY
3HAHUU.

Pemiarp 3amaum Ha IIpPEACTABACHHE U OIIHCaAHUE
JOAaHHBIX C IIOMOIIBIO M3YYEHHBIX XapaKTEePHUCTUK.
Pemiarp 3amaun Ha IIpeacTaBA€HUE MPYIIIHPOBAH-
HBIX IAHHBIX U OIIHNCAHHE CAYIaMHON N3MEHYUBO-
CTH.

Pemiate 3agaum Ha OIIpeaeACHHE YaCTOThI CAydaii-
HBIX COOBITH, 0OCyXKIEHHe IPUMEPOB CAyYaWHBIX
COOBITHI, MAAOBEPOSITHBIX U IIPAKTHYIECKU JOCTO-
BEPHBIX CAyYaMHBIX COOBITHIHI, UX POAU B IIPUPOIE
U >KU3HHU YeAOBeKa

OmmcarenbHast CTa-
TucTukKa. PaccemBa-
HVEe TJaHHBbIX

4 =)

OTkAOHeHUd. [IHCIIEPCUS YHCAOBO-
ro Habopa. CTaHZApPTHOE OTKAOHE-
HHE YHCAOBOTO Habopa. [luarpam-
MBI PaCCEUBAHUS

OcBamBaTh IOHSITVSI: AUCIIEPCHUA W CTaHOApPTHOE
OTKAOHEHHUE, HCIIOAB30BATh 3THU XaPaAKTECPUCTUKU
AAd OIITMCaHUudA paCCE€MBaHUA NAaHHBIX.

BeiaBuraTh rurores3nl 00 OTCYTCTBHUU HAU HaAH-
YHUU CBA3HU I10 JUarpaMMaM pacCCE€uBaHULA.
CTPOVITL AuarpaMMbl pacCEMBaAHUA I10 UMEIOIIUM-
Cd JaHHBIM, B TOM YHCA€E C IIOMOIIBIO KOMIIBIOTEPA

MHo>kecTBa
(4 )

MHoXecTBO, moaMHoOxkecTBo. Ortie-
paiuu HaJl MHOXKECTBaMU: 00beau-
HeHUe, IIepecedeHue, [JOIIOAHEe-
HHUE.

OcBamnBaTh IOHATUA: MHOXKECTBO, 9AEMEHT MHOKE-
CTBa, IOAMHOXKECTBO.

BrInosiHATE ollepanMy HaJ MHOXKECTBaMHU: 00be-
OUHEeHUe, IIepecedeHue, JOIIOAHECHUE.




CpoiicTBa omepauii Haz MHOIXKe-
CTBaMM: MIE€PEMECTUTEABHOE, COue-
TaTeAbHOE, pacrupeneAuTeAbHOE,
BKAIOYEHUA.

I'pacduyeckoe npencTaBACHHE MHO-
KECTB

Vcmonp30BaTh CBOMCTBA: IEPEMECTUTEABHOE, CO-
4eTaTeAbHOE, PACIIPENEAUTEABHOE, BKAIOYEHHH.
Vcnonp3oBaTh rpauyeckoe IpeacTaBACHHE MHO-
2KECTB IIPH OITMCAaHUH PEaAbHbIX IIPOIIECCOB U fAB-
A€HUH, IIPU pEelIeHUH 3a7a4 U3 APYTrUX y4eOHBIX
IpeaMeTOB U KypCOB

BeposarHocTh
CJIy4aVHOIO
CcOOBITVS
6w

OaemMeHTapHBIE COOBITHA. CAydaii-
Hble cOOBbITHA. BaaronpuaTcTByIO-
IIye 3AeMeHTapHble coObITH. Bepo-
SATHOCTHU COOBITHH. OIBITHI C PaBHO-
BO3MOXKHBIMH SA€MEHTaPHBIMU
cobprTHaMHU. CAydaiiHbIH BBIOOD.
IIpakTuyeckass pabora «OmBITBI C
PaBHOBO3MOXKHBIMH ~ 9AE€MEHTaPHbI-
MH COOBITHSIMH»

OcBamBaTh HOHATHSI: 9AEMEHTAPHOE COOBITHE, CAY-
4JaifHoe cOObITHE KaK COBOKYITHOCTEL OAQroIpHsaT-
CTBYIOIIIUX OJAEMEHTapPHBIX COOBITHUM, PaBHOBO3-
MOZKHBIE SA€MEHTapPHbIE COOBITHS.

PemaTh 3amadn Ha BEIYHMCACHHE BEPOATHOCTEH CO-
OBITHI IT0 BEPOSITHOCTSIM 9A€MEHTAPHBIX COOBITHH
CAy4JaHHOTrO OIbITA.

PemraTe 3amaun Ha BEIYHCACHHE BEPOATHOCTEH Co-
OBITHH B OIBITAX C PABHOBO3MOXKHBIMH 2A€MEHTapP-
HBIMHU COOBITHSIMH, B TOM YHCAE C IIOMOIIBIO KOM-
IIBIOTEPA.

IIpoBOAWUTH ¥ M3y4YaTh OIBITHI C PABHOBO3MOZKHBI-
MU 3A€MEHTAPHBIMHU COOBITHSIMHU (C HCIIOAB30BAHH-
€M MOHET, UI'PaAbHBIX KOCTeH, APYTHUX MOJeAeH)
B XOZ€ IIPaKTHIECKOH paboThI

BBenmenmne B Teopuio

rpadgos
(C))

HepeBo. CBolicTBa nepeBa: €OUH-
CTBEHHOCTB IIyTH, CYIIIECTBOBaHHE
BHUCS4YeH BEPIINHBI, CBSI3b MEXKIY
YHCAOM BEPIIHH U YHUCAOM pédep.
IIpaBHAO yMHOXKEHUA

OcBamBaTh DOHATHSI: IEPEBO Kak rpad 6e3 mukaa,
BHCAYad BepPIIMHA (AHCT), BETBb [I€peBa, IIyTh B
JepeBe, fUaMeTp AepeBa.

VIsyuath CBOVICTBA JepeBa: CyIeCTBOBaHHE BHUCSH-
4el BEPIIHHBI, EUHCTBEHHOCTD IIyTH MEXK/Y ABY-
M$ BEPIINHAMH, CBI3b MEXKAY YHUCAOM BEPIINH U
qucaoM pébep.




ITpoodoarketiue

HasBaumne
pa3zesa (TeMbl) OcHOBHOe coxep KaHMe XapakTepucTuKa AesTeTbHOCTM OO0Y9arOIIMXCsI
(amciio gacos)

Pematp 3amaum Ha IIOMCK U II€PEYHCACHHE ITyTeH
B ZIepeBe, OIIpeNeACHHEe YHCAa BEPIINH HAU pébep
B AepeBe, 00xox GMHAPHOTO AepeBa, B TOM YHCAE C
IIPUMEHEHHEM IIPaBHAA YMHOXKEHUS

CryuaiHble [IpoTuBomOAOKHOE cOOBITHE. [lHa- OcBamBaTh IIOHATMA: B3AVMHO IIPOTHBOIIOAOKHBIE
CcoOBITHSA rpammMma Otfinepa. OO6beguHEHUE H COOBITHS, OIIEpAaIlid HaJ COOBITHIMHU, OOBEIUHE-
(8 u) nepecedeHre cobbiTuii. HecoBmect- HUe U IIepecedyeHue COObITHH, nuarpaMmma Jdiiaepa
HBIEe COOBITHA. PopMyAa CAOKEHUST (Otirepa—BenHHa), COBMECTHBIE U HECOBMECTHBIE
BepogTHOCTeH. [IpaBHAO yMHOKe- COOBITHS.
HUsSI BEPOSITHOCTEHN. YcaoBHas Bepo- | VI3ydyaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUST
ATHOCTh. He3aBucHMBbIE COOBITHA. OBYX COOBITHI ((DOPMYABI CAOKEHHUS BEPOSITHO-
[IpencraBaeHUE CAYy4aHHOTO JKCIIE- cTel).
pHMeHTa B BUIE AepeBa Pemrate 3amaunm, B TOM YHCA€ TEKCTOBBIE 3a/1a4H

Ha OIpeleAeHHE BepOSTHOCTeH OO0beAUHEHUd U
repecedeHus COOBITHI C IIOMOIIBI0 YUCAOBOU IIpsi-
Moit, muarpamm Jiirepa, POPMYAbI CAOKEHUS Be-
POATHOCTEH.

OcBamBaTh NMOHSTHUSI: IPABUAO YMHOXKEHUS BEPO-
SITHOCTEH, YCAOBHAsI BEPOSITHOCTD, HE3aBUCHMBIE
COOBITHS AEPEBO CAYYaMHOTO OIIBITA.

V3yuaTp CBOVICTBa (OIIPEIEACHHS) HE3aBHCHMBIX
COOBITHIA.

Permtats 3aiaum Ha OIIpeieA€HUE U HCIIOAB30BAHHE
HE3aBUCHMbBIX COOBITHIA.




Pemiarep 3amaum Ha IIOMCK BEPOSTHOCTEeH, B TOM
YHCAE YCAOBHBIX, C HCIIOAB30BAHUEM [€PEBA CAY-
YaWHOTO OIILITAa

O0o01Ienne,
KOHTPOJIb
(4 )

[IpencraBaeHue npaHHBIX. Onwuca-
TeAbHas craTuctuka. ['padsr. Bepo-
STHOCTb CAYYaiHOro coObITHS. Dae-
MEHTbI KOMOMHATOPUKH

IloBTOPATH M3y4EHHOE M BBICTpPaMBaTh CHUCTEMY
3HaHHI.

Pemarp 3amaum Ha OPEACTABACHHE M OIIHMCAHHE
JAHHBIX C IIOMOIIBIO H3YIEHHBIX XapPaKTEPUCTHK.
Pemare 3agaum c IpuMeHeHHEM I'padoB.

Pemarsp 3amaum Ha HAXOXXIEHHUE BEPOATHOCTH CAY-
YafHOTO COOBITHS IO BEPOSTHOCTAM JAEMEHTap-
HBIX COOBITHH, B TOM YHCAE B OIIBITaX C PABHOBO3-
MOZKHBIMH 9A€MEHTAPHBIMU COOBITHUSIMHU.

Pemarep 3amaum Ha HaxXOXAEHHE BEPOATHOCTEH
00beIUHEHHS U IIePecedyeHns COOBITUM, B TOM YHC-
A€ HEe3aBHCHMBIX, C UCIIOAB30BAHUEM IPapUIECKUX
IpPENCTaBAEHUN U IEpEBA CAYYaHHOTO OIIbITA.
Pemare 3amaum Ha II€pEYHCACHHE KOMOMHAIIMH
(4HcAa IIEPECTAaHOBOK, YHCAA COYETAHHM), Ha Ha-
XOXKJI€HUE BEPOSATHOCTEH COOBITHH C MPUMEHEHHEM
KOMOHMHATOPHKH, B TOM YHUCA€ C UCIIOAB30BaHHEM
TpeyroabHUKa Ilackaaa




9 knacc (He meHee 34 y)

HasBanmne
paszeina (TeMbl)
(amciio yacoB)

OcHoBHOe conep KaHMe

XapakTepucTka AesTeIbHOCTH O00y4JaroIImxcst

IToBTOpeHMe Kypca
8 xiacca
(4 =)

IIpencraBaenue paHHBIX. Onuca-
TeAbHad cTaTHUCTHKa. Onepanuu
Hapn coOpITHSMHU. He3aBHCHMOCTD
coObITHH

IToBTOPATH M3y4EHHOE M BBICTpaMBaTh CHUCTEMY
3HaAHUH.

Pemare 3amaum Ha OpPeACTaBACHHE M OIHCAHHE
JaHHBIX.

Pemare 3amaum Ha HaxXOXIEHHE BEPOATHOCTEH
00bEeAUHEHHA U IIepecedeHns COOBITUM, B TOM YHC-
A€ He3aBHCHUMBIX, C UCIIOAB30BaHUEM IpadHUIecKux
MIPENCTAaBACHUN U IepeBa CAy4YaiHOIO OIIbITA.
PemaTe 3agaum Ha IlepedHCA€HHE KOMOMHAIIWH
(4rcaa mepecTaHOBOK, YHCAA COYETaHHUH), Ha Ha-
XOXKJIEHHE BEPOSTHOCTEH COOBITHI C NPHMEHEHHEM
KOMOHMHATOPHUKH, B TOM YHCA€ C HCIIOAB30BaHHEM
TpeyroabHUKA [lackaaa

DjieMeHTbI KOMOM-
HaTOPVKM
(4 a)

Kom6uHaTOpHOE IIPAaBHAO YMHOKE-
Hudg. [lepecranoBru. daxkropuaa.
CoyeTaHHs W YHCAO COYETAHHH.
Tpeyroabuuk I[lackaaga. [IpaxkTuue-
cKas paboTa «BrIYHMCAEHHE BEPOSIT-
HOCTe#l C MCIIOAB30BaHUEM KOMOU-
HATOPHBIX (DYHKIIHUH 5A€KTPOHHBIX
TabAHID

OcBanBaTp IOHATHA: KOMOMHATOPHOE IIPaBHAO
YMHOKEHHS, YIIOpsAOoUeHHas Iapa, Tpoika o6b-
€KTOB, IIEPECTAHOBKA, (PaKTOpHAaA YHCAA, COYEeTa-
HUe, YUCAO COYeTaHU, TpeyroabHUK Ilackaas.
Perrate 3amaum Ha IIepeYHCACHHE YIIOPSAI0IEHHbBIX
ap, TpoeK, IepedruCAeHHE IIEPECTAHOBOK U Code-
TaHUU SAEMEHTOB Pa3AUIHBIX MHOZKECTB.

PemaTh 3amaun Ha IIPUMEHEHHE YHCAQ COYETAHUN
B aarebpe (COKpaléHHOe YMHOXKeHHe, 6uHoM Hbro-
TOHA).




Pemiatp, nmpumeHsiss KOMOUHATOPUKY, 3a1add Ha
BBIYHCAEHHE BEPOSTHOCTEH, B TOM YHUCAE C TIOMO-
LIBI0 SAEKTPOHHBIX TaOAUIL B X0/ IIPAKTUIECKOH
paboTeI

lFeomeTpuyeckasn
BEPOSITHOCTH
(4 =)

leomerpuyeckaa BepogTHOCTb. CAy-
4afHBIM BBIOCOP TOYKH U3 (PUTYPHI
Ha IIAOCKOCTH, U3 OTpe3Ka, U3 AyTHU
OKPY?KHOCTH

OcBauBaTh IIOHATHE T€OMETPUYECKOH BEPOSTHOCTH.
Pemrare 3agaun Ha HaxXOXIAEHHE BEPOATHOCTEH B
OIIBITaX, MIPEICTABUMBIX KaK BEIOOD TOYEK M3 MHO-
TOYTOABHHUKA, KPyTa, OTPe3Ka HAH AYTH OKPYKHO-
CTH, YHCAOBOTO IIPOMEKYTKA

WVcnprranmus
bepnynmm
(6 )

Ucnerranue. Yenex u Heynada. Ce-
PUS UCIIBITAHUM [0 IIEpPBOTO yCIlexa.
Ucnerranusa Bepuyaau. BepoatHo-
CTU COOBITHH B CEpPUH HCIIBITAHUHI
Bepuyaau. [IpakTuyeckas pabota
«ctierTanna BepHyaan»

OcBamBaTh IOHATHA: HUCIBITAHHUE, 9A€MEHTapHOE
COOBITHE B HCIIBITAHUHU (YCIIEX U Heyaada), Cepus
HCIBITAHUH, HACTyIAGHHE IIepBOrO ycIexa (Heynaa-
4m), cepus HUcHbITaHUN BepHyaau.

Pemare 3amaum Ha HaXO0XXIEHHUE BEPOATHOCTEH CO-
OBITHY B CEpHH UCIBITAHUM [0 IIEPBOTO yCIlexa, B
TOM 4HCAE C IIPUMEHEHHEM (POPMYAbI CYMMBI T'€0-
METPHUYECKOMH IPOrPECCHUH.

PemaTtes 3agaum Ha HAXOXIEHHE BEPOATHOCTEU
9AEMEHTapHBIX COOBITHIH B CEpHUU HUCHBITaHUi Bep-
HYAAM, Ha HaXOXKIEHHE BEPOATHOCTH OIIPENEAEH-
HOT'O YHMCAA YCIIEXOB B CEPHUM HUCIBITAaHUN BepHyaan.
M3y4gaTe B xome IpaKTU4IecKOV padoThI, B TOM
YHCA€ C IIOMOIIBIO ITU(POBBIX PECYPCOB, CBOHCTBA
BEPOATHOCTH B CEPUHU UCHBITAHUN BepHyasn

CiygartHas
BeJIMIMHa
(6 41)

CayyaiiHas BeAWYHUHA U paclipene-
A€HHE BeposATHocTei. Marematu-
4eCKoe OXKHAaHHue U [JUCIePCHd
caydalfHOM BeAWYUHBI. [IpuMepst
MaTeMaTH4YEeCKOI'0 OXKHUIAaHUA KakK

OcBouTh NOHATHA: cAydaliHasd BEeAHWYHHA, 3HaYe-
HUE CAy4YallHOU BEAUWYHHEBI, pacIlpefeAeHIe BEPO-
SITHOCTEH.

M3yuaTe 1 06cy>XgaTh IPUMEPHI JUCKPETHBIX W He-
HPEPBHIBHBIX CAYyYAWHBIX BEAUYHH (POCT, BEC YEAO-




ITpodoaskeriue

HasBaumne
pa3zesa (TeMbl) OcHOBHOe cozep KaHVe XapakTepucTHKa AesATeIbHOCTM OO0Y9arOIIyXCsi
(amciio gacos)

TEOPETHUYIECKOI'0 CPEAHETO 3HAYECHHUA BE€Ka, YUCACHHOCTb HACEACHUA, APYTrHU€ U3MEHIU -

BEAWYHHBI. Bbl€ BEAMYMHBI, pacCMaTpHBaBIIHeCS B Kypce CTa-
[ToHaTHE O 3aKOHE GOABIIIHX YHCEA. THUCTHKH), MOAEABHBIX CAYYaWHBIX BEAHYUH, CBs-
V3MmepeHHe BEPOATHOCTEH C ITOMO- 3aHHBIX CO CAYYaMHBIMHU OIBITAMH (OpocaHue Mo-
LIpI0 YacToT. IIpuMeHeHne 3aKOoHa | HETBI, HTPAaABHON KOCTH, CO CAYYaHHBIM BEIOOPOM
GOABIIIUX THCEA U T. IL.).

OcBanBaTh HOHATHUA: MATEMAaTHIECKOE OXKHUIAHHE
CAy4aliHOM BEAMYHHBI KaK TEOPETHYECKOE CpeaHee
3HAQ4YEHHE, JUCIEPCHUA CAydJalHONH BEAMYHMHBI KakK
aHaAOT [IUCIIEPCHH YHCAOBOTrO Habopa.

PemaTe 3ama4m Ha BEIYHMCACHHE MATEMATHIECKOTO
OXKUAHUA U OUCIIEPCUU AUCKPETHOM CAy4YaMHOM
BEAWYHHBI 110 3aJJaHHOMY PacHpefeACHHIO, B TOM
4HCAE 3a7a4, CBA3aHHBIX CO CTPAXOBAHHEM H AOTE-
peamu.

3HAKOMUTBCA C MaTEMaTHYECKUM OXHJAAHHUEM H
JUCIIEPCUEN HEKOTOPBIX PACIPENEACHHM, B TOM
YHUCAE PACIPENEACHUS CAy4YalHON BEAMYUHBI
«JHCAO YCIIEXOB» B CEPHUM HCHBITAaHHUU BepHyaau.
WM3y4aTp 4acTOTy COOBITHS B IIOBTOPSIOIIMXCS CAY-
YaWHBIX ONBITaX KaK CAY4YaHHYIO BEAUYHHY.
3HAKOMUTHCS C 32aKOHOM OOABILITHX YHCEA (B hopMe
BepHyAAH): TIpH OOABIIIOM YHCAE OIIBITOB YacTOTa
COOBITHA OAM3KA K €r0 BEPOSTHOCTH.

PemaTp 3agaun Ha U3MEpPEHHE BEPOATHOCTEH C II0-
MOIIBIO YaCTOT.




OO0cy>)XmaTh pPOAb 3aKOHA OOABIIIKX YHCEA B 0OOCHO-
BaHWH YaCTOTHOT'O METO/a U3MEPEHHUS BEPOSITHO-
CTEH.

OOGcy>XIaTh 3aKOH OOABIITHX YHCEA KaK IIPOsIBAE-
HHUE CTATUCTUYECKOM yCTOMYMBOCTH B U3MEHYUBBIX
SIBAEHUSIX, POAb 3aKOHA DOABIITHUX YHUCEA B IIPUPOJIE
M B XHU3HU YEAOBEKA

O6o0menme, IIpencraBaenue naHHbIX. Omnuca- | IToBTOpATE M3ydeHHOE M BBICTpaMBaTh CUCTEMY
KOHTPOJIb TeAbHAs CTaTHCTHKA. BeposaTHOCTE | 3HaHMHIA.
(10 g) cAydafHOro coObITHA. OaeMeHTHI | Pemrars 3agaum Ha IIpeACTABA€HHE U OIMCaHHE
KoMOMHATOPUKHU. Cay4yaiiHble BeAH- | JAHHBIX.
YUHBI U PACIIPEEACHUT PemmaTe 3agaum Ha HaXOXK/I€HHE BEPOSATHOCTEH co-

OBITUI1, B TOM YHCAE B OIIBITAX C PABHOBO3MOXKHBI-
MU 3AEMEHTApPHBIMH COOBITUSIMH, BEPOSITHOCTEH
o0BbeqUHEHUS W MepecedeHUsa COOBITHH, BBIYHC-
AFTBh BEPOATHOCTH B OIIBITaX C CEPHUAMHU CAyda-
HBIX HUCITBITaHHM

ITpu pazpaboTke paboueil MporpaMMbl B TEMATHIECKOM ITAQHUPOBAHUH TOAXKHBI OBITEH VITEHBI BO3MOXK-
HOCTH HCIIOAB30BaHHUS SAE€KTPOHHBIX (IHU(PPOBBIX) 00pa30BaTEABHBIX PECYPCOB, SBAMIONIUXCH y4eOHO-MeTo-
OUYECKUMH MaTepHaraMH (MyABTHMEIWHAHBIE IIPOIrPAMMBI, SAEKTPOHHBIE YIeOHHUKH U 3aJa9HUKH, SAEK-
TPOHHBbIE OMOANOTEKH, BUPTYaAbHbIE AA00PATOPHUH, UTPOBBIE IIPOTPAMMEI, KOAAEKITHH ITH(PPOBBIX 00paso-
BaTEABHBIX PECYPCOB), HUCIIOAB3YEMBIMH [As OOy4YeHHS M BOCIIHTAHHS PA3AHYHBIX I'PYIII II0AB30BaTeACH,
NIPEACTABACHHBIMH B 3A€KTPOHHOM (LH(POBOM) BHIAE U PEAAH3YIOLUIUMHU IUAAKTHYECKHE Bo3MoxkHOCTH UKT,
comepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATEABCTBY 00 00pa3oBaHHUM.



IIOYPOYHOE IIAAHHPOBAHHE 5 kaacc

Koa-
n Tema ypoxka BO Hara
Jacos
[loBTOpEHNE OCHOBHBIX BOIIPOCOB 2
MaTeMaTHKH HAYaABHOM ITKOABI.
BxoaHasi KOHTpPOAbHasE pabora 1
[ecaTuyHasa CHCTEMa CYHCAEHUS. 2
Pan HaTypasbHBIX YHCEA
HartypaapHsblit pan. Yucao O 1
HartypaarHusle qucaa Ha 3
KOOPAMHATHON NPAMOH
CpaBHeHUE u OKpYTAEHUE 3
HaTypPaAbHbBIX YHCEA
Apudmeruueckue neficTBus c 7
HaTypPaAbHBIMH YHCAAMHU
CpolicTBa HyAd IIPH CAOXKEHHH U 2
YMHOXKEHHWH, CBOMCTBA €IWHUIIBI
IPU YMHOKEHHH
[TepemecTuTEABHOE, COYETATEABHOE U 3
pacupeneAuTeabHOE CBOHCTBA
[JeauTean U KpaTHBble  4HCAA. 3
PazaozkeHure gncaa Ha MHOXKUTEAN
JleaeHre c ocTaTKOM 2
[TpocThble U cOCTaBHBIE YHCAA 2
I[Ipu3snaku geaumoctH Ha 2, 5, 10, 3, 2
9
YucaoBble BBIpaXKeHUd. [lopsamork 3
JAEeNCTBUH
Pemrenre TeKCTOBBIX 3a7ad Ha Bce 6
apudMerHyeckye neficTBus
Koumponsnast paéoma Nel no 1
meme «HamypanoHble uucna u
HYLb»
Touka, 1mpsgMasg, OTPE30K, Ayd. 1
AomaHasg.
H3MmepeHHne JANHBI OTPEe3Ka 2
OKpy2KHOCTBb U KPyT 2
IIpaxmuueckast paboma no meme 1
«IJocmpoenue y3opa us
oKpyzcHocmeil
Yroa. Buns! yraos. 2
H3mMmepeHUe yraoB 3




IIpaxmuueckast paboma no meme 1
«ITocmpoenue yanoe»

po6s. IIpaBuABHEBIE u 5
HEITpaBUABHBIE TPOOH.

OcHOBHO€ CBOUCTBO Apobu 7
CpaBHeHue npobeii 4
CaoxkeHue u BBIYHUTAHUE 8
OOBIKHOBEHHBIX Apobeit

CwMmenianHag apo0b 4
YMHOXKEHUE u IeAeHue 8
OOBIKHOBEHHEBIX Apobeii. Bsaumuo
obpaTtHbIle Apodu

Penienue TEKCTOBBIX 3a/1ad4, 5
CoMIEpIKAIIUX APOOH

OcHOBHBIE 3aJa4YU Ha Apobu 4
[Ipumenenue OyKB [Ad  3aIIUCH 2
MaTeMaTH4YeCKUX BbIPasKeHUN
Konmponvhnass paboma Ne2 no 1
meme «ObblicHOBeHHble Opobu»
MHOTOyTrOABHUKH. 2
YeThIpEXYTOABHUK, IIPSIMOYTOABHUK,
KBaapar

IIpaxkmuueckasst paboma no meme 1
«JJocmpoeHue Npsimoy20avHUKA C
3a0aHHbIMU cmopoHamu HaQ
HeUHOBAHHOU 6Yymazer

TpeyroabHUK 2
IMaomagp u IepuMeTP 3
IPSIMOYTOABHHUKA "
MHOT'OYTOABHHUKOB. EoguHuIe:
TIAOIIIA U

[TepuMeTp MHOTOYTOABHHUKA 2
JecaTuyHasd 3anuch apodei 3
CpaBHeHUE IeCATUYHBIX aApobeit 5
[e#icTBUS C AECITUYHBIMHU APOOSIMH. 3
CAoO3KeHNe U BbIYHUTAHUE.

[e#icTBUS C AECITUYHBIMHU APOOSIMH. 4
YMHOXKEeHUe

[e#icTBUS C AECITUYHBIMHU APOOSIMH. 3
JeaeHre Ha HaTypaAbHOE YHCAO

[e#icTBUS C AECITUYHBIMU APOOSIMH. 5
JeAeHre Ha OECATHYHYIO APO0Ob

Bce  nmedictBUa C OecCATUYHBIMH 4




apobsamu

OxpyraeHHe OeCATUYHBIX Apobeit 4
Pemrenme  TeKCTOBBIX  3amad C 6
apobsamu

Koumponsvnast paéoma Ne3 no 1
meme «JecamuuHsle Opobu»
MHororpaHHHKH. N3o0pazkenue 2
MHOTOT'PaHHUKOB. Moneau
IIPOCTPAHCTBEHHBIX TEA

ITpaMOYTrOABHBIM  ITapasACAEIIUIIE, 2
Ky0. Pa3zBépTka mapassesenumena u

Kyba

IIpaxmuuecrkass paboma no meme 1
«Pazeépmra kyba»

O6béM Kyba U TPAMOYTOABHOTO 4
mapasseAenunena

[loBTOpEHME OCHOBHBIX IOHATHH 7
Kypca S Kaacca

Hmozoeast xkonmponsHas paboma 1
O6o0011IeHE 3HAHUMN 2
OBIIIEE KOA-BO YACOB 170




IIOYPOYHOE ITAAHHPOBAHHE 6 kaacc

I

Tema ypoka

Koa-
BO
JacoB

Hdara

HOBTOpeHI/Ie OCHOBHBIX BOIIPOCOB
MaTeMaTHKH S5 Kaacca.

BxoaHasi KOHTpPOAbHasE pabora

—_

Apudmernyeckue nencTBuda c
MHOTO3Ha4YHBIMHU HaTypasbHBIMU
JHCAAMH

YucAoBblE BBIPAXKEHHS, IIOPSIOK
JEUCTBUM, CKOOKH

9)]

OKpyTrA€HHE HATYPAABHBIX YHCEA

[eanrean u KpaTHEIE.

HaunboAbInmii oOIIIHUM JEAUTEAD

Haumensbiiee 0611_[66 KpaTHOE

J[1eArMOCTb CYMMEI 1 IIPOU3BEACHUA

JleaeHHre C OCTATKOM

Penrenne TeKCTOBBIX 3a0a4

KourpoapHass pabora Nel mo
Teme «HaTypasbHBIE YHCAA»

= UTIN NN NN W

[TepneHEANKyAIpHBIE IPSIMbIE

Hap AAAEABHBIE ITPAMBIE

PaccrosHue Mexay nByMsI TOUKaMH,
OT TOYKH A0 HNPSIMOU

WIN|N

OOBIKHOBEHHad Opobb, OCHOBHOE
CBOMCTBO apobwu, COKpaIllleHue
apobeit

CpaBHeHI/Ie Hu yrnopdaaoiuBaHUE
apobeit

[ecaruyable ApoOK B MeTpHUYecKas
cucreMa Mep

Apudmerudeckue OeUCTBHUA c
OOBIKHOBEHHBLIMH M [AE€CATHYHBIMH
apobsamu

OTHoIIIEHHE

IleaneHre B MTAaHHOM OTHOIIIEHUH

Macmrra0d, mpornopiys

[lorgaTue npoleHTa

Brraucaerue IIPOILEeHTA oT
BEAWYHWHBl W BEAHMYHHBI II0 eé
IPOLEHTY

AININ NN

Pemmenue TEKCTOBBIX 3aga4,




coepKaImx Apobu U IPOIIEHTHI

KonrpoapHass pabGora Ne2 mo
Teme «JApoGu»

IIpakTHYeckaa pabora mo Teme
«OTHOLIEHHE AAHHBI OKPYKHOCTH
K eé nuameTpy»

OceBasa cummetrpud. llenTpasbHas
CHMMeETpPHUS

[TocTpoeHre CHMMETPUYHBIX (PUTYD

IIpakTH4Yeckass paGora mo Teme
«CHMMeTpHSA»

—_

CuMMeTpHud B IPOCTPAHCTBE

—_

ByKBeHHBIe BbBIpazK€HUA Hu
YHCAOBBIE IIOACTAHOBKH

N

YpaBHeHUs

PopmMyabI

YeThIpEXYTOABHUKHU

[TpaMmoyroaAbBHUK ¥ KBagpaT, UX
CBOMCTBa

N[~ (N[N

Buapl TPeyroABHHKOB

[TepuMeTp MHOTOYT'OABHHUKA

ITaomaab pUTypEI

®opMyABl IIEepHMeTpa U IAOIIAIH
IPSIMOYTOABHHKA

NN NN

[MpubamkEHHOE u3MepeHUe
naomaau QUryp

[a—y

IIpakTHYecKass pabora mo Teme
«IIaomaas xpyra»

KounrpoapHass paGora Ne3 mo
TeMe «ByKBEHHBIE BBIPAXKEHHS.
PUT'YPBI HA IAOCKOCTH»

Ileanbie grcaa

Monayab 4ucaa

YrcaoBbIE TPOMEKYTKH

IToaozkuUTEABHBIE U OTPUIIATEABHBIC
qHCAQ

N|—=|U1|W

CpaBHeHI/Ie ITIOAOZKHUTEABHBIX Hu
OTPHUIIATEABHBIX YHUCEA

Apudmerudeckue OeUCTBHUA c
TIOAOXKHUTEABHBIMU u
OTPULATEABHBIMH YHCAAMHU

19

Pemmenue TeKCTOBBIX 3a1a4

KourpoapHasgs pabBora Ne4 mo




TEME «IloAOKHTEABHBIE H
OTPHIIATEABHBIE YHCAAY

KOOp,E[I/IHaTHaH IIAOCKOCTBH

Croabuatsie u KpPyTrOBBIE
auarpaMMbl

IIpakTH4Yeckass paGora mo Teme
«JlocTpoeHHEe AHArPAMM»

Penienue TEKCTOBBIX 3a1ad4,
coacpxKallux JaHHBIE B Ta6AI/ILIaX nu
Ha guarpaMMax

[IpocTpaHCcTBEHHBIE (DUTYPEBI

N

HN306pakeHre IPOCTPAHCTBEHHBIX
¢uryp

[Ipumeps! Pas3BEPTOK
MHOTOTPAHHUKOB,  LHAWHApPa U
KOHyca

IIpakTHYeckasa pabora mo Teme
«CosznmaHue MozeaeH
NpPOCTPAHCTBEHHBIX QHUryp»

ITouarue o0BéMa. Emnuauiner
u3MepeHud oobéma

O06BéM IIPSIMOYT'OABHOTO
mapasAeAenIuIeia u Kyba

[ToBTOpEHNE OCHOBHBIX IIOHATHH 5-6
KAaCCOB

16

HTorosassi KOHTPOAbHas paboTa

O0o011IEHHE M CHUCTEMATH3allud
3HaAHUHN

OBIIEE KOA-BO YACOB

170




INoypounoe naanupoBanue AAT E B P A 7 gaacc

Koa-
1 4 Tema BO Hdara
Jacos
[ToBTOpEHNE OCHOBHBIX BOIIPOCOB 2
MaTeMaTHKH 5-6 KAacCOB
Bxoonast konmponvHast paéoma 1
IToHATHE pallMOHAABHOIO YHCAQ 1
Apudmernyeckue neficTBUA C S
pallOHAABHBIMU YHCAAMU
CpaBHeHUe, yrIopgaodlBaHUe 2
PalOHAABHBIX YHCEA
CreneHb C HATYpaAbHBIM 4
IIOKa3aTeAEM
PelteHre OCHOBHBIX 3a71a4 Ha ApPoO6H 4
U IIPOLIEHTHI
[Tpu3HaKU AEANMOCTH, PA3AOKEHIE 1
Ha MHOXXHUTEAH HATYPAABHBIX YHCEA
Peaarnbie 3aBucuMocTH. [Ipsamaga u 4
obpaTHasg IPOIOPIIMOHAABHOCTH
Konumponsnast paboma Nel no 1
meme «PayuoHanvHble Hucaa»
BrIpazkeHus ¢ IepeMEeHHBIMH. 2
JlonycTHMbIe 3Ha4YE€HHUS
IepeMEeHHBIX
DopMyAbI 2
[IpeobpazoBaHUue BhIpaKEeHUH C 4
IepeMeHHbBIMHU
CBolicTBa CTENIEHU C HATYPAABHBIM 3
I0Ka3aTeAeM
MHOTO4YAEHBI 2
CaoxkeHue, BEIYUTAHNE, YMHOXKEHHE 4
MHOT'OYAEHOB
DopMyABI COKPAILIIEHHOTO S
YMHOXKEHHUSI
Pa3aoxxeHue MHOTOYAEHOB Ha 4
MHOXKHUTEAU
Konmponvnas pa6oma No2 no 1
meme «Anzebpauueckue
eblpaiceHus»
YpaBHEHUE 1
AnHENHOEe ypaBHEHUE C OOHOU 3
nepeMeHHOM. PemeHne AMHENHBIX




YPaBHEHUH

Pemnenwue 3agay ¢ moMonibIo
YPpaBHEHUH

AVHelHOoe ypaBHEHUE C AByMd
HepeMeHHBIMHU U ero rpaduk

Cucrema OBYX AHMHEHHBIX
ypaBHEHU ¢ AByMd IIePEMEHHBIMU

Pemenuve cucreM ypaBHEHHH

Konmponvnas paboma Ne3 no
meme «AuHeiliHble YpasHeHUSL

—_

KoopamHata TOYKH Ha IpIMOU

—_

YrcAOBbBIE IPOMEIKYTKH

Paccrognue mexay AByMd TOYKaMH
Ha KOOPAMHATHON NpdMOM

NN

[IpgmoyroabHas cucremMa
KOOpAMHAT Ha IIAOCKOCTH

N

paduku

YreHue rpaduKoB

[Touarue pyHKIIHN

I'paduk byHKIIHN

CnoticTBa QyHKIIMH

AvHetiHasa yHKIMS 1 e€ TpaduKk

paduk bysHrIMU y=/%/

KouTpoansHasa pab6ora Ne4 no
Teme «KoopauHaTs! u rpadukH.
PYHKIHH»

IN|DIN| == (NN

[ToBTOpPEHHE OCHOBHBIX IIOHATUH
Kypca 7 Kaacca

Hmozoeast konmponsHast
paboma

O6ob1ieHne 3HaHUE Kypca 7 Kaacca

OBILIEE KOA-BO YACOB

102




IIoypounoe naamupoBanue AAT E B P A 8 gaacc

Koa-
n Tema BO Hdara
Jacos
[ToBTOpEHNE OCHOBHBIX BOIIPOCOB 2
aarebpnl 7 Kaacca
Bxodnast konmponvHast paéoma 1
KBagpaTHBIH KOPEHBb U3 YHCAA 1
[Torarue 06 HppallOHAABHOM 1
qrcAe
JecaruyHble TPUOANIKEHUS 1
HPPalOHAABHBIX YHCEA
JlelicTBUTEABHEBIE YHCAA 1
CpaBHeHUe AeHCTBUTEABHBIX YHCEA 1
ApudmeTrmueckuil KBaApPaTHBIN 1
KOpPEHb
YpaBHeHUE y=X 1
CBoiicTBa apudMeTHIECKOI0 2
KBaJpaTHOI'O KOPHS
[IpeobpazoBaHNe YUCAOBBIX 3
BBIPasKEHUH C KOPHEM
CTeneHsb C IIeABIM IOKa3aTeAeM 1
CraHmapTHBIN BUA YHUCAA 1
CBoiicTBa CTEIIEHU C IIEABIM 5
I0Ka3aTeAeM
KBagpaTHBIH TpéxuyseH 2
PazaozxeHne KBaapaTHOTO 2
TpéxdseHa HA MHOXKUTEAU
Koumponsuast paboma Nel no 1
memam «Keadp. KopHU.
Cmenenu. Keadpammuutii
mpéxunen»
AareGpandeckas apobb 1
JomycTuMble 3HAYEHUA 2
IIepeMEHHBIX, BXOISAIINX B
aarebpandyeckye BbIpasKeHUs
OCHOBHOE CBOMCTBO 1
aareOpaudeckoii n1pobu
Cokpatrenue npobeti 3
CaoxkeHue, BEIYUTAHUE, 4
YMHOKEHHE U [IeACHUE
aareOpanyecKux apobdei
[Ipeobpa3oBaHue BhIpAKEHUH C 3




aare0pavyecKUMU APO0IMHU

Konmponvnas paéboma No2 no
meme «Anzebpauueckast Opobo»

KBanpatHoe ypaBHeHue. HermoaHoe
KBaJpaTHOE YpaBHEHHE

®opMyasa KOpHEMN KBaApaTHOIO
YpaBHEHUA

Teopema Buera

Pemrenue ypaBHEHUM, CBOAAIIUXCS
K KBaJIpaTHHIM

[Ipocretimue gpobHO-
paloHaAbHbIE YPABHEHUS

Penrenne 3aga4 ¢ TOMOIIBIO
KBaIPaTHBIX YPaBHEHUH

Konumponsnast paboma Ne3 no
meme «KeadpamHule ypasHeHUsD»

AmHelHOe ypaBHEHHE C ABYMS
IepeMeHHBIMH, ero rpaduk

Pemenune crucreM AByX ANHEHHBIX
ypaBHEeHHUH ¢ AByMd IepeMEHHBIMU

[IpuMepsl peleHud CHCTEM
HEAWHEHWHBIX YPaBHEHUH C AByMI
IIePEMEHHbIMHU

Ipadryeckas MHTepIpeTAIIUS
YpaBHEHHUS U CUCTEM AWHEWHBIX
ypaBHEHUH C AByMd IepeMEHHBIMHU

Penrenune 3agad ¢ MOMOIIBIO CUCTEM
YPaBHEHUH

YucaoBrle HEPABEHCTBA U UX
CBOMCTBA

HepaBeHCTBO C OHON IEpEMEHHOM

AvHelHOe HEPaBEHCTBO C OLHOMI
IIepeMEHHON U UX pelleHne

CucreMbl AMHEHHBIX HEPABEHCTB C
O[HOY IIEPEMEHHOHN U UX pELICHHE

Konumpononast paboma Ne4 no
meme «Hepaserncmea. Cucmemuot
HepaeéeHCME»

[TouaTue PyHKITHHU

ObaacTp onpeneseHUsS 1 00AaCThb
3HaYeHUH QyHKIINHU

Crioco6n! 3amanus QyHKIIUU

Ipaduk pyHKIHHU




CBoiicTBa PyHKIIIHN 1
YreHue u u3obpaxkeHre rpaouKoB 1
dyHKIIMH

[Ipumeps! rpadUKOB, 1
0TOOPazKAIOIIUX PEAABHEBIE

IPOLECCHI

DOyHKIINH, ONIHCHIBAIOIINE IPIMYIO 1
U 00pPaTHYIO IIPOIIOPIIMOHAABHOCTE,

ux rpaduKu

F'unep6oaa 2
padpuk PyHKITHH Y=X 1
paduk pyHKIHH y=X 1
dyHKIMU y=X , y=X , =X, y=/x/; 2
rpacduiueckoe pellleHHe YpaBHEHUH

U CHCTeM ypaBHeHUH

[ToBTOpEHME OCHOBHBIX ITOHATHH 4
KypcoB 7 u 8 KAaccoB

Hmozoeast koHmponvHas 1
paboma

O6Gob611ieHre 3HAHUM KypcoB 7-8 1
KAaCCOB
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INoypounoe naanupoBanHe AATEBPA 9 xaacc

Koa-
n Tema BO Hdara
Jacos
[ToBTOpEHNE OCHOBHBIX BOIIPOCOB 2
aarebpnl 8 kaacca
BxooHast KOHMPONLHAS 1
paboma
PartonaabHbIE YMCAQ, 1
UppalroHaAbHBIE YHCAA,
KOHEYHBIEe 1 OeCKOHEYHbIEe
JECATUYHBIE Apo6H
MHOZXEeCTBO AeHCTBUTEABHBIX 1
qrceA
CpaBHeHHE OeHCTBUTEABHBIX 1
4ucea, apumeTHiecKue
JIEHCTBUSA C AeiCTBUTEABHBIMU
qHcAaMU
[IpubamkéHHOE 3HAYEHUE 1
BEAWYUHBI, TOYHOCTb
OPUOAMKEHUS
OKpyraeHue dnucea 1
IIpukuaka U OIleHKa PEe3yAbTaATOB 1
BBIYUCACHUU
AnHelHOe ypaBHeHUe. PemnreHue 2
ypaBHEHHUH, CBOASIINXCI K
AWUHEUHBIM
KBanpatHoe ypaBHeHHE. PenieHue 2
ypaBHEHHUH, CBOASIINXCH K
KBaJpaTHbIM
BukBanpaTHoe ypaBHEHHE 2
[IpuMepsl pelleHnud ypaBHEHUHN 2
TpeThbel U 4eTBEPTOU CTeleHeH
Pa3A0KEeHHEM Ha MHOKHUTEAU
Pemrenne npo6HO-paioHAABHBIX 2
YPaBHEHHUH
Pemnrenue TeKCcTOBBIX 3aMa4 3
aarebpandecKUM METOA0M
Konmponvnas paéboma Nel no 1
meme «YpaeHeHUst C 0OHOU
nepemenHoi»
YpaBHEHHUE C AByMH 2
IepeMeHHBIMHU ero rpaduk




CucremMa OBYX AMHEHHBIX
ypaBHEHU C AByMs
IepeMEeHHBIMU U e€ perieHue

Pemenue cucreMm aByx
ypaBHEHUH, OTHO U3 KOTOPBIX
AVHelHoe, a opyroe — BTOPOH
CTeneHHU

'paduyueckasa nHTEpIIpeTAIUI
CHCTEeMbI ypaBHEHHUH C AByMd
epeMeHHBIMU

Penrenme TeKCTOBBIX 3a1a4
aarebpanyecKuM Criocobom

Konmponvras paboma Ne2 no
meme «Cucmembl ypaeHeHUU»

YucaoBble HEpaBEHCTBA U UX
CcBOMCTBa

AnHeliHBIE HEpaBeHCTBA C OOHOH
IIEPEMEHHON U UX pEIlIeHHEe

CucreMbl AMHEWHBIX HEPABEHCTB C
OHOU IEePEMEHHON U UX pELIEHHE

KBanpaTHbie HEpaBEHCTBA U HUX
peuleHue

Ipadryeckas MHTepIpeTAIIUS
HEepPaBEHCTB U UX CUCTEM C AByMS
IepeMeHHbIMHU

Koumponovuast pab. Ne3 no
meme «Hepaeencmea»

KBanparuunasa pyHKImMs, eé
rpaduK U CBOUCTBA

[Mapaboaa, KOOPAMHATEI
BEPIIHUHBI, OCh CHMMETPHHU
napaboAbl

Ipaduku PyHKIUHE Y=KX, Y=KX+B,
Y=K/X, y=X , y= X, y=/X/

Konumponsnast paboma Ne4 no
meme «PyHKUUW»

[ToHaTHe YHMCAOBOH
IIOCAEI0OBATEALHOCTH

3amaHue IMMoCAEA0BATEALHOCTH
PEKypPpPeHTHOH hopMyAoi u
dopMyao# I-ro yaeHa

Apudmernyeckad U
reoMeTpHiecKas IPOrpecCHH




PopMyABI II-TO YAEHA
apuMeTHIeCKOd U
reoOMEeTPUYECKON IIPOrpecCui,
CYMMBbI I€PBBIX II-YACHOB

H300paskeHre YA€HOB IIPOTrPeCccUii
TOYKaMHU Ha KOOPAWHATHOM
IIAOCKOCTH

AMHEeHWHbBIH U 3KCIIOHEHIINAALHBIH
pocT

CA0OKHBIE TPOIEHTHI

Konumponvnast paboma Ne5 no
meme «9ucnoevie
nocnedoseamenvHoCcmu»

[ToBTOpEHUE, 0606IIIEHHE U
cUcTeMaTH3allus 3HaHuM. 3aIIuch,
CpaBHeHUeE, NeHCTBUS C
IEeNCTBUTEABHBIMY YHCAAMK

[ToBTOpEHUE, 0OOOIIIEHME U
cucTeMaTH3alus 3HaHUM.
IIponieHTHI, OTHOIIIEHU4,
IPOIOPIIHH

[ToBTOpEHUE, 0OOOIIIEHME U
cucreMaTHU3alus 3HaHUH.
OkpyraeHue, IIPUOAUIKEHHE,
OIIEHKAa

[ToBTOpEHHUe, oboOIIeHME *
CHCTEMAaTHU3AIMS 3HAHUM.

PelteHne TEKCTOBLIX 3a1a4
aare0OpanyecKuM CIiocobom

[ToBTOpEHHUe, oboOIIeHME *
cucTeMaTHU3anus 3HaHUH.
[IpeobpaszoBaniie arTeOpandecKux
BBIDayKE€HUH, MOILyCTUMbIE
3HaYEHUS

[ToBTOpEeHUE, 06061IIEHHE U
cucreMaTulalys 3HaHUH.
®YyHKIUH, IIOCTPOEHHE B CBONCTBA
H3yYEeHHBIX (PyHKIIUH

[ToBTOpEHHE, 0OOOIIEHME U
CHCTEMAaTHU3AIMS 3HAHMWIMA.
I'paduyeckoe pereHue
ypaBHEHUM U UX CUCTEM

Hmozoeas KOHMpOonibvHasl




paboma

O06o01IeHEe U CHUCTEMATHU3ALUA
3HaHUH

OBILEE KOA-BO 9ACOB
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IIoypouHoe naanupoBanue TEOMETPHS 7 xaacc

Koa-
1 4 Tema BO Hdara
Jacos
ITpocreiiine reoMeTpUIECKHE 1
00BEKTBI
MHOIrOyroABHHK, AOMaHas 1
CMexKHBbI€ U BEPTHKAABHbBIE YTABI 6
H3MepeHHne ANHEHHBIX U YTAOBBIX 4
BEAMYMNH, BbIYHMCAEHNE OTPE3KOB U
YTAOB
[TepuMmeTp u naomanb QULyp, 2
COCTaBAEHHBIX U3
IPSIMOYTOABHHKOB
[TousaTue o paBHBIX 1
TPEYTOABPHHKAaX U IEPBUYHBIE
IIPEACTABACHHSI O PAaBHBIX
curypax
Tpu npu3sHaka paBeHCTBa 6
TPEYTOABHUKOB
[Tpusnaku paBeHCTBa 2
IPSIMOYTOABHBIX TPEYTOABHHUKOB
CBO#CTBO MeaUAaHEI 2
IPSIMOYTOABHOTO TPEYTOABHUKA,
NpoBeAEHHOMN K THIIOTEHY3€
PaBHOGeapeHHbIE U 1
PaBHOCTOPOHHHE TPEYTOABPHHUKH
[Tpu3Hak u cBoOMCTBa 3
paBHOOEIPEHHOTO TPEYTOABHHKA
HepaBeHcTBa B reOMeTpHH 4
[TpsaMOyTOABHBIN TPEYTOABHHUK C 2
yraom B 30
Konumponvnast paboma Nel no 1
meme «TpeyzonvHurxu»
[TapasaeabHBIE IIPSIMBIE, UX 1
CBOMCTBa
[IaTerii noctyaaT EBRAM A 1
Yrabl, 06pa3oBaHHbIE IPU 5
IIepecedeHNH I1apasAEAbHBIX
IPAMBIX CEKYIIEHN
[Ipu3Hak napasr€ABHOCTH 2
OPSMBIX YepPe3 PaBEHCTBO
PacCTOAHUN OT TOYEK OMHOU




IpAMOM 40 BTOPOH IpAMOH

CyMMa YTAOB TPEYTOABHHKA

BHerrHue yrabl TpeyroAbHHKA

N

Konmponsnas paéoma Ne2 no
meme «IlapannenvHole
npsimule. Cymma yanoe
mpeyzonvHuKa»

—_

OKpPYKHOCTB, XOPAbI U AUAMETD,
HUX CBOMCTBA

KacareapHas K OKPYZKHOCTH

—_

Opr}KHOCTB, BIIMCAaHHAad B YTOA

[Touarue o 'MT, npumeHeHUE B
3aJa4ax

Buccekrpuca 1 cepeIUHHbBIH
nepueHauKyAdp Kak TMT

OKpY>KHOCTB, OIIMCaHHAasI OKOAO
TPEYTOABHHKA

OKpYy>KHOCTB, BIIMCAHHAd B
TPEYTOABHHK

[Tpocretimume 3agauyn Ha
IOCTPOEHHE

Konmponvnast paboma Ne3 no
meme «OKpYy>KHOCMSb U KpYye.
I'eomempuueckue
nocmpoeHusy»

[ToBTOpEHME U 060OIIIEHE
3HAHHUH U OCHOBHBIX ITOHATHUM
Kypca 7 Kaacca

Hmozoeass konmponsvHas
paboma

O0O00IIIEHHE U CUCTEMATU3ALIUL
3HaHUMN

OBILEE KOA-BO 9ACOB
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INoypounoe naanuposanue TEOMETPHS 8 xaacc
Koa-
1 4 Tema BO Hdara
Jacos
[ToBTOpEHME OCHOBHBIX BOIIPOCOB 2
reomeTpuu 7 Kaacca. BxooHnast
KoHmponvHas paboma
ITapaaaesorpamm, €ro CBOMCTBA U 3
IPU3HAKH
[IpaMOyTOABHUK, poM0O, KBaapaT, 3
HX CBOMCTBA U IPU3HAKU
Tpanenusa 1
PaBHOOOKAas U IPSIMOYTOABHAST 1
Tpanenuu
llerTpasbHAd CUMMETPHUS 1
Konumponvnast paboma Nel no 1
meme «YemoipéxyzonoHuru»
Teopema Paaseca 1
CpenHada AMHHA TPEYTOABHHKA 2
Tpaneuys, e€ cpeaHds AUHUS 2
[Iponop1iiOHAABHBIE OTPE3KH 2
ILleHTp Macc B TPEYTOABHUKE 1
[Tomo6HBIE TPEYTOABHUKH 1
Tpu npuszHaka Homoous 4
TPEYTrOABHUKOB
[IpumeHeHHe mogoOUa IIpU 1
penIeHny 3aaad
Koumponsuast paboma Ne2 no 1
meme «IIo0o6HbLe
mpey20abHUKUW»
CBoiicTBa nAomamaen 1
reoMeTPUYEeCKHUX (puryp
®opMYyABI IAS TAOIIAIN 5
TPEYroOABHUKA U IIapassesorpaMma
BrraucaeHue maoiageii CAOKHBIX 1
¢uryp
[Taomagu couryp Ha KaeTIATOH 1
Oymare
[Tao1iaau mogO0OHBIX (PUTYD 2
3amaqu ¢ IpakTUYeCKUM 2
coiepzKaHUuEM
Permrenue 3amay ¢ ToMoONIbIO 1

MeETOoaa BCIIOMOTAaTEABHOM




IIAOINA TN

Konmponvnas paboma Ne3 no
meme «JInowadw»

Teopema Iludaropa u eé
IIpUMEHEHHE

OmnpeneseHue
TPUTOHOMETPUYECKUX (PYHKITHHI
OCTPOTO yTAa IIPSIMOYTOABHOTO
TPEYTOABHUKA

TpuroHoMeTpHUIECKUE
COOTHOMUIEHUS B IPSIMOYTOABHOM
TpeyroabHuKe. OCHOBHOE
TPUTCOHOMETPHUYECKOE TOXKIECTBO

Konumponsvnast paboma Ne4 no
meme «Teopema IMucphazopa u
Hauanla mpuzoHomempuu»

BroucanHBIE U IIeHTpPaAAbHBIE YTABI,
YTOoA MEXKy KacaTeAbHOH U
XopaoH

Yrabl MeXOy XOpAaMHu U
CEKYIIIMH

BrucanHbIEe U OIIHCaHHBIE
4eThIPEXYTOABHUKH, UX CBOMCTBA
U IPU3HAKHU

I[IpuMeHeHNe CBOMCTB BIIMCAHHBIX
U OIIMCAHHBIX YE€TbIPEXYTOABHUKOB
IIPU PEUICHUH 3a1a4

B3anMHOE pacIioAoKeHHe IBYX
OKpyzKHOCTel, o0Ime
KacaTeAbHbIe

Kacanue okpyzKHoCTeH

Konumponsnast paboma NeS5 no
meme «Yanol 6 OKpYsicHOCMU.
BnucaHHble U ONUCAHHbLE
UemblPEXY20bHUK U

IToBTOpEHME OCHOBHBIX ITOHATHH
KypcoB 7 u 8 KaaccoB

Hmozoeas ikxonmponvHas
paboma

[ToBTOpeHue u o600UIeHNE 3HAHUH

OBIIIEE KOA-BO YACOB
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INoypounoe naanuposanue TEOMETPHS 9 xaacc

Koa-
1 4 Tema BO Hdara
JacoB
[ToBTOpPEHME OCHOBHBIX BOIIPOCOB 2

reomeTpuu 8 Kaacca. BxooHnast
KonmponvHast paboma

OnpeneaeHue 1
TPUTOHOMETPHUYIECKUX (PYHKITHHI
yraoB ot O mo 180

dopMyAabl IPUBEAECHHUS

TeopeMa KOCHHYCOB

Teopema CHHYCOB

Perrenve TpeyroaAbHHKOB

N|W[W|W (|~

HpaKTI/I‘ICCKOC IIPUMEHEHHE
TEOPEM CHHYCOB B KOCHHYCOB

—_

Konumponvnast paboma Nel no
meme «PeweHue
mpey2016HUKO06»

[Touarue o npeobpazoBaHUU 1
moaob6usa

CooTBeTCTBEHHbBIE YAEMEHTDI 2
1o 100HBIX PUTYP

Teopema o mpou3BeaEHUU 3
OTPE3KOB XOP/, TeopeMa o
IIPOU3BEACHUN OTPE3KOB
CEeKyIIIHX, TeopeMa 0 KBazpare
KacaTeAbHOU

[IpuMeHeHNe TEOPEM B PELIEHUN 3
3a1a4

Konmponvras paboma Ne2 no 1
meme «IIpeobpa3oearue
nodobusi. Mempuueckue
COOMHOUWIEHUSL 6 OKPYANCHOCMU»

OnpeneaeHue BEKTOPA. 1
PU3NIECKUI U T€OMETPHUIECKHHI
CMBICA BEKTOPA.

CaozkeHUe U BbIYUTAHUE 3
BEKTOPOB, YMHOXKEHHE BEKTOPAa Ha
YHCAO

PaszaoxeHne BeKTOpa 0 ABYM 1

HEKOAAMHEAPHBIM BEKTOPAM




KoopauHaTel BEKTOpa 1
CkaasipHOE IIPOU3BEEHIE 2
BEKTOPOB, €ro IIpUMeHEHHEe

Pemnrenue 3amayd ¢ IOMOIIBIO 2
BEKTOPOB

I[IpuMeHeHNe BEKTOPOB AL 1
peleHud 3ana49 PU3HUKU

Koumponsnast paboma Ne3 no 1
meme «Bexmopuol»

JleKapTOBbl KOOPAWHATEI TOYEK HA 1
TIAOCKOCTH

YpaBHEHHE IPAMOH 2
YpaBHEHNE OKPYKHOCTH 1
KoopamHaThl To4yeK IIepecedeHns 1
OKPY2KHOCTH U IpaAMOH

MeTon KoOpAWHAT IIPH PEIIeHUN 3
3a4a4

Konumponsvnast paboma Ne4 no 1
meme «dexapmoesl

KoopouHamul HA NlocKocmu»
[TpaBUABLHBIE MHOTOYTOABHUKH, 1
BBIYHCACHHE UX S5AEMEHTOB

Yrucao I1. JIaHa OKPY2KHOCTH. 2
JAnHA AyTH OKPYKHOCTH 1
Pagunannag mepa yraa 1
[Taomagb Kpyra, ceKTopa, 3
CerMeHTa

I[Tornarue o ABUKEHUHU IIAOCKOCTH 1
[Tapaar€ABHBIN IEPEHOC, TOBOPOT 4
I[IpuMeHeHNEe ABUXKEHUH IIPU 1
penIeHny 3aaad

Koumponsuast paboma Ne5 no 1
memam «IIpaeunvHole
MHO20Y20/1bHUKU.

Oxpyxcrnocme. [JeurxeHue
nockocmu»

[ToBTOpEHUE, 0bOOIIEHME, 4
cUcTeMaTH3alus 3HaHHUH.

Hmozoeast koHmpoavHas 1
paboma

[ToBTOpEHUE, 0OOOIIEHE, 1
cCHUCTeMaTH3allus 3HaHHUH.
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IToypounoe naanupoBanue BEPOSITHOCTD u CTATHCTHKA
7 xaacc

Tema

Koa-
BO
JacoB

Hdara

[IpencraBAeHUE JAHHBIX B
TabAuIIax

1

HpaKTI/I‘{eCKI/Ie BBIYHCACHHSAI I10
TabAMIHBIM JAaHHBIM

H3BaeueHNe U HHTEPIIPETAIINI
Ta6AI/I‘-IHI>IX JAaHHBIX.
IIpakTH4YecKkas paGoTa
«TabAHIIBI»

I'paduyueckoe npencraBaeHUE
OAaHHBIX B BUE CTOAGYATBIX
auarpaMm. YTeHue U HOCTPOEHUEe
auarpaMm

[Ipumeps! nemorpagudecKux
auarpaMm

IIpakTH4Yeckas pabdora
«JduarpaMmMbI»

YucaoBsle paavl. CpenHee
apudMeTHIECKOE YUCAOBOTO Psia

Mepa 11eHTpaAbHOM TE€HOEHIINH.
MenauaHa 4YUCAOBOTO psaa.
YcroHuuBOCTL MeqUaHbL

IIpakTHYecKasa pabGora
«CpenHHe 3HadeHHA». PeilleHue
33784 C TIOMOIIBIO0 CPEIHETO
apuMETHIECKOTO ¥ MEIHAHBI

Pemenue 3ama4 ¢ ncnoab3oBaHUEM
U POBBIX PECYPCOB IIPHU
H3Y4YEHHUH CBOMCTB CPEAHUX

Hauboasblllee ¥ HaMMEHBIIIEE
3HA4YEeHHS YHCAOBOTO psga. Pasmax

Pentenue 3amaug

KonTpoar o paszgesam
«IIpencraBaeHUE JAHHBIX» U
«OrucaTeAbHAs CTATUCTHKA»

Cay4aliHad U3MEHYUBOCTB.
ITpumepsnl

YacroTa 3HadyeHUu B MaccuBe




JaHHBIX

I'pynnupoBKa OJaHHBIX.
l'ucrorpamMmma

I'pacduyeckoe npeacraBAeHUE
Pa3HBIX BUAOB CAy4YalHOH
HU3MEHYHUBOCTH

ITocTpoeHue rucTOrpaMMEL.
Penienue 3amau

IIpakTH4YecKkas paboTa
«CAy4yaiiHasTt H3MEHYHBOCTH»

I'pad, BepmuHa. PeGpo.
[TpencraBaeHue 3a0a49u C
moMouIbio rpada

CreneHb (BaAEHTHOCTD) BEPIIIHHEI.
Yucao pébep u cymMMmapHas
CTEIeHb BEPIINH

Hens u muka. [Iyts B rpade.
CesasHocTh B rpade. O6xoa rpada
(at1a€pOB IIyTH)

[IpencraBaeHue 06
OPHEHTHUPOBAHHOM rpade.
Penrenue ¢ momoIpio rpadpoB

Cay4uafiHBIN 3KCIIEPUMEHT U
cAaydaiiHoe coObITHe

BepogaTHoCTh B yacToTa COOBITHS

Poap MaaoBepOATHBIX U
JOOCTOBEPHBIX COOBITUH B IIPUPOLIE
U oOI1ecTBe

MoHeTa u urpasbHasi KOCTb B
TEOPUH BEPOSTHOCTEM.
IIpakTHYecKasa pabora «YacToTa
BBINAZEHHS OpPAa»

[ToBTopenue. [IpeacraBaeHUE
JaHHBIX

[ToBTOpeHme. OnucareAbHas
CTATHUCTHUKA

IToBTOpEeHME. BepodaTHOCTE
CAYJafHOTO COOBITHS

IToBTOpenue. Pemenue 3amay

KoHTpoABbHas paboTa.

OBIIEE KOA-BO YACOB
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IToypounoe naanupoBanue BEPOSITHOCTD u CTATHCTHKA
8 raacc

Tema

Koa-
BO
JacoB

Hdara

[ToBTOpPEHME IIO pasgesam
«[IpencraBAeHUE NAaHHBIX?,
«OmmucareAbHasT CTATHUCTHKA»

1

[ToBTOpPEHME IIO pasgesam
«CaydatiHas U3MEHYHUBOCTD,
«CaydaiiHble COOBITHS U
BEPOATHOCTL. BxozmHas
AHATHOCTHKA.

Penrenue 3zamau

OtraoHeHUd. [Jucnepcus
YHCAOBOTO Habopa

CraHmapTHOE OTKAOHEHUE
YHCAOBOTO Habopa

JuarpaMMa pacCerBaHHS.
Penrenue 3agay.

KoHTpOAB 110 pasneay
«OnucaTeAbHasI CTATUCTHKA.
PacceuBanue maHHBIX»

MHO3KeCTBO, ITIOAMHOXKECTBO

Omnepanuu Hag MHOXKECTBAMU:
obbenHeHUe, IepecedeHue,
norionHeHHe. CBoMicTBa onepariuii
Ha MHOXXECTBaMU

I'paduueckoe npencraBacHHE
MHoxKecTB. [luarpaMmel Ofisepa

Penrenue 3zanau

OaeMeHTapHbIEe COOBITHS.
CayuaiiHbie COOBITHS.
BaarompugarcrByome
SAeMeHTapHbIEe COOBITHS

BeposaTHOCTE cAyIafHbBIX COOBITHIH

OIBITEI C PaBHOBO3MOZKHBIMHKX
3AEMEHTAPHBIMHU COOBITHAMHU

IIpakTH4YecKasa pabora «OmbITEHI C
PaBHOBO3MOXKHBIMH
SAEMEHTAPHBIMH COOBITHIMEY

Pemrenue 3ama4d Ha BEIYHCACHUE
BEPOATHOCTEH




HepeBo. CBoiicTBa AepeBa:
€IUHCTBEHHOCTE IIyTH,
CyLIIeCTBOBaHNE BUCSIIEU
BEPIINHEI, CBI3b MEXKIY YHUCAOM
BEPIIIMH U YHUCAOM PEGEp

Penienue 3agad ¢ IoMoIIbIO
LEpPEBLEB

KombuHaTOpHOE ITpaBHAO
YMHOXKEHHI

Pemnrenue 3agau

KoHTpoab 110 TeMaM
«MHoxkecTBa», «BepoaTHOCTE
cay4datiHoro coobIiTHs», «BBemenue
B Teopuio rpadonB»

[TpOoTHUBOIIOAOKHEIE COOBITHS.
HuarpaMMmsbl Oiiaepa

OOrpeguHeHUE U IepecedyeHue
cobbITuli. HecoBMeCTHBIE COOBITHS

PopMyasa CAOKEHHHI BEPOITHOCTEN

YcaoBHag BepodTHOCTE. [IpaBuao
YMHOZKE€HHS BEPOSTHOCTEHN

HeszaBucumbie COOBITHSA

IIpencraBaeHHE CAYIaWHOTO
SKCIEPHUMEHTA B BHAE AepeBa

Pentenue 3agaug

IToBTOopenwue. [IpencraBaeHUe
maHHbIX. OnmucaTeAbHas
cratuctuka. I'padsl

—_

IToBTOpEHME. BepodaTHOCTE
caydaliHOro COOBITHUS

KouTpoabpHas pabora

OBILIEE KOA-BO YACOB

34

IToypounoe naanupoBanue BEPOSITHOCTD u CTATHCTHKA

9 xaacc
Koa-
I TeMma BO Hdara
JacoB

[ToeTrOopenue. IlpencrasaeHue
maHHbeIx. OnmucaTeAbHAasI
CTaTHUCTHKA.

1

IToBTOpenue. Onepanyy HaQ




cobprTuamMu. Bxoauas
AHATHOCTHKA.

[ToBTOpEHue. YcaoBHAas
BEPOSITHOCTh. HezaBuCHUMbBIE
coObITUL

Penienue 3agaug

KombuHaTOpHOE ITpaBUAO
YMHOKeHHUd. [lepecTaHOBKH.
dakTopuas

CoueTaHus ¥ YHUCAO COYETAHUH.
TpeyroarHuK ITackaasa

IIpakTH4YecKass paboTa
«BbIYHCAEHHE BEPOSITHOCTELH C
HUCIIOAB30BAaHUEM KOMOHMHATOPHBIX
dyHKIIH»

Pemnrenue 3zamau

F'eomeTpuyeckasa BEpPOATHOCTE.
CayuaiiHbiii BEIOOP TOUKU U3
UTYPBI HA TAOCKOCTHU

Cay4yaliHbIHl BEIOOD TOYKHU U3
oTpe3Ka

Cay4yaliHbI#l BEIOOP TOYKH U3 AYTHU
OKPYZKHOCTH

Pentenue 3agaug

Hcnerranuda. Ycnex U Heyaada.
Cepuda ucHbsITaHUY OO IIEPBOTO
ycnexa

N[~

HUcnerranua BepHyaan.
BepogaTHocTH COOBITHH B ceprH
ucnelTaHud BepHyaan

IIpakTHYeckasa pabGoTa
«HMcnelTanus BepHyaan»

Penrenue 3zanau

CayualiHas BeAWYHHA U
pacrpeneAeHHe BePosiTHOCTEH

MaremaTHueCcKoe OKHUIaHUE
CAy4YalHON BEAWYUHBI

Jycnepcud cAydaliHOM BEANYHHBI

Permmrenue 3agau

ITouarue o 3aKOHE OOABIIHNX YHCEA

HNzmepeHne BEPOATHOCTEHN C
TIIOMOIIBIO YaCTOT

—_ = =] =

[ToTOopenue. IlpencraBacHue




naHHBIX. OnrcareApHas

CTaTHUCTHKA

IToBTOpeHME. BepoaTHOCTH 3
cAy4alHOro COOBITHUS

[ToBTOpEeHME. DA€MEHTHI 2
KOMOMHATOPHKU

[ToBTOopenue. Cayuaiinbie 3
BEAWMYWHBI U PaCpeieAeHUS
KouTpoabHas pabGoTa 1
OBIIEE KOA-BO YACOB 34

[okyMeHT noanucaH ycuneHHon

KBanndULMpoBaHHON 3M1EKTPOHHOW NOANMUCHIO

Jlanuuesa Jliogmuna BukTopoBHa

OVPEKTOP LWKONbI

MYHULIMNANBHOE KASEHHOE OBLUEOBPA3OBATENBHOE YYPEXXOEHUE
"KAMbBIWWHCKAA CPEOHAA OBLLUEOBPASOBATEJ/IBHAA LLKOJA"
CepuiHbIA HoMmep:

00D56916367D9BAF4EFFB58C8EB403ADFD

Cpok pemicteusa ¢ 27.07.2022 oo 20.10.2023
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